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| | To the Bookſeller. 7 


Have peruſed ſo much of this Book of Brigadeer 
General Douglaſs's, as was neceſſary to my paſſing 


They ſeem to me to be New, True, and Uſeful. He 
taking his Angles, and cloſing his Figures by cafy Ob- 

ſervations in the Field, and the Uſe of a ſingle Parallelo- 
. gram at Home; without any Theodolite or Semicircle, 
odr any Knowledge of the Number of Degrees his ſeve- 
ral Angles contain; which is always neceſſary, but al- 
Ways very difficult in the common way. And what 
bs ' hore recommends this Method is this, that when the 
great Engineer ſaw and approye of this Method. And 
though there be no Teleſcopick Sights here ordered to 
be applied to this Inſtrument, yet is it equally capable 
= + of them, as are any other Inſtruments of the ſame Na- 
ture. I think therefore your Publication of this Book 
will be acceptable to the Lovers and Practitioners in this 
Part of the Mathematicks. This is the Opinion of 
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Your Humble Servant 


+. Whiſton, 


r Sometime Profeſſor of the Mathematicks 
* in the Univerſity of Cambridge. 
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ſome judgment upon his 2 and Performance. 


thor was imployed under the Baron de Cochorn, that 
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* of the 808 of His —— 5 Bed: 
| Chamber, Or. 


IE Tratiſcendency of . 


Knowledge in all liberal 
Arts and Sciences, as well as 


in States Government, raiſed 
my Thoughts towards find- 
iog out ſome Return worthy of your 
VV * Lord- 
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| Realms, 


their proper Names and Seals, 


mn (A) 


Lordſhi 1 Attention, 


Ae aer thiy STS fctniſhidg | 


et, ever ſince the happy At- 


Firſt I took a W of 4 ſublime 
Parts of the Mathematicks, but found 


the incomparable Sir Iſaac Newton, with 


Gregory the Great, had been there, and 
had ſo marked all thoſe Rarities with 


ſhould have pick d any Thing — of 


thoſe ſelect Bündles, it would have been 
look d upon a8 4 ftoln Work, or as a 


Botch, mangling he Works of ; 2 Seer | 
Artiſt. £2135 hask — 


80 humbly ciamblbtg ae the 


Rubbiſh of theſe Reverfions, found as 


if it were a rough Diatnciid, "which (in 


the Wars of King William a} Queen 


Ame, both of CH Memory) I po- 
8 liſhg, 


for — bountiful ” 


fon_of © our Glorious Monarch King 
GEORGE, bo ch e Imperial Grown of theſe. 
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che renowned. Baron 4 Coeborn, 
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I "Ow; FS Moſtrick, ne; the Grave, al. 


I Invention; The IN Fan 18 L Ez gi” 0 
© ing for Reaſon to all our Engineers, that 
the Practice with this ſituple Inſtrument, . 
I being founded upon the infallible Axioms 
of che Matliematicks, it could not but 
be obvious to the meaneſt Capacity there 
5 with to perform all Operations ä 
5 Altemetry ® „ 1 and Planometry;, 3 
vithout the leaſt Error; whichahs greateſt 
Artiſt in Europe cannot r to do, 1 
with any, other Scam gl um 4 
hitherto invented. ge Ns — 7 
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= 1 ſhall then, fob this ſmall Mite, whith | 
no other can lay Claim to, mot hum- 


oh. beg pour, Sraces Acceptance end 


| Protection for the Author; who, big 
| with the oy Ideas EF. - noble and 

rig een, memes -- 
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N 


: W . 2 x OS 2 * . e . 3 Y $ 8 p 
4 
4 * 5 
* 3 
_ ; 
f *d 
: 5 ; 
: 5 
bY ; 
7 * F | 
N : G 
FE * 
1 
25 
+I; 
$24, 


memorable | Gibbs: ** your moſt lllu- 
ſtrious Anceſtors, as well as with that of 
your own perſonal Splendour, and out- 
ſhining Brightneſs, is ready, as it were, 
to break forth in the greateſt Raptures 
of due Praiſe. But your Lordſhip's un- 
parallel d Modeſty and Averſion to all 
Flattery, at once ſtops my Mouth, being 
ſenſible, that after ſaying all I could on 
that moſt copious and glorious Subject, 
1 ſhould but come vaſtly. * of your 
Due. SOOT | 

I ſhall therefore conclude: moſt humbly . 
begging your Grace would be pleaſed to 
be a Mecenas to this, the ſmall Fruits of 
my Labour, and allow me the Honour 
to ſubſcribe my ſelf, with the Proſoundeſ 
Veneration and Rees, Pat 


Moy it pleaſe Jour Lirdhip, 


E aur Grace s muff humbly deovted ane be 
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lames Douglas 


7 10% 1 Mun ume. a very bigh Title; 
) but your Prattice with this 
. 5 Inftrument, will” eery ſoon con- 
. Wim and demonſtrate en 1 
that * a Inſtruments (on this Subject) 


hitherto invented, Big 5 is "The mu Infal- 
Uble. e . | 


* . wy 
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Its not being graduated, | gives in -the 

Operation the fewer Meaſures 10 be ob- 

| ſerved, freeing the Practitioner from the 

zediour Calculation of Angles, forming and 

4 #nfallibly ſoutting all Sorts of Figures, of 
wha 


either in Planometry; or 
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ment, as your | Guide in this 


Study, that Jou. may. reap” the Lee and 
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ST 5 rn! this new In 
vention, I find it neceſſary to 
| beg in with the! Deſcription 
| and Uſe of the parallel Ru- 
* 8 "mas 
And firſt for its Deſcription; 
the following View thereof 


may 1 being in its Structure ſo ſimple, 


over all ſo generally well known, that 


to enlarge on this Subject, it were ſuper- 


fluous; I ſhall therefore proceed to the Uſe 
thereof : Leaving it to your Option, to 


have them either ** 'Drazily Gears or _ 
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Side 2. 


(61290 


A View of the parallel Rulers, in Nenn 


17% or 18 Inches, opening to 8 Inches Fenn 
ad 1 Ruler in Breadth 1 1 1 " zoek” 


Prov. * . 


Hon by the parallel Rulers to py. any given 
Plane Figure: : Example. Let it be required 
10 copy, or tranſcribe the Plane Figure A; 
i m"_ are marked I, 2 33 45 J, 6. 


e 


— 


5 3 a 
- Firſt apply the Edge of. the Parallels, 1 to 


the Side marked 1: Then opening the Ru- 


lers to any Diſtance parallel to that Side, 
draw the Line C, to which give the Length 
* the 1 Side. 

Again, apply the Edge of the Parallels 
to Side 2 ; ; and ſo opening the Rulers, joyn 
D to C, giving to D the my of the 


In 


88 


C18 


74 


5 8 


161 like manner apply the Edge to Side 3; 
from! thence opening the Rulers, joyn E to 


D; giving to E the Length of the Side 33 


and with your Edge, as aforeſaid, at Side 45 


opening the Rulers, joyn F to E: make Kin 


(in Length) equal to Side 4. 

Laſtly, Applying your Page to Sides 55 
joyn G and F, making G juſt fo long” as 
Side 5; then draw the Line H, and it. will 


be equal to Side 6; and you will have 


Fig. B, equal in all Reſpects to the wine 
Fig. A, which was e | 


PR Op. II. 


Tv augment or dimi niſh a Plane Figure according 


to any Proportion given: Example: Let the 
following Fig. D be gicen to be n | 
* We as to 8. 155 


o facilitate this Operation, you muſt 
have a Sector whereupon to meaſure 


the Lines as followeth: 


. 7 R 


- Firſt abs hs Side marked 1 1, to the 
ing of 5 * upon the Line of Planes, and > 
| keep- 


1 


Rulers. to Side 3, draw C, its Paralle 


| Extremities 0! 


keeping the Seftor, 2 Not tte Diſtance 


from 8 to 8 Planes, which reſerve for the Length 


of the firſt Side A, of the augmented Plane E: 
And now applying the Edge of your Parallels 


to Side 1, open them to any proper Diſtance 
from the given Plane, and draw the Line A, 


repreſenting the firſt Side, to which sive tho 
Length of 8 Planes aforeſaid. 

Again: applying the Side 2, to the neg 
af 55 Planes, take the parallel Diſtance from 
3 to. 8 Planes, which reſerve for the Length.of 
the ſecond Side B. 1; 

Lay the Edge of your parallel Rulers to 
Side 2, and from thence open them, and draw 
B parallel to 2, joining at the Extremity of 


A; to which give the Length, of 5 Planes, rer 
ſerved as aforeſaid, 


© Dem. Applying the Side 45 * the 0 pening 


of 5 Planes, take the parallel Diſtance from 8 
to 8, which reſerve betwixt the Points of your 


Compaſles for the Length of the third Sig C. 
Then, as aforeſaid, applying the dee 0 1745 


which lay the 5 Planes reſerved as aforeſa d ＋ 
that Purpoſe, beginning from the Extremity of 
the Line B. Laſtly, applying Side 4, to the 
opening of 5 Planes, take the Diſtance from 8 


to 8, and reſerve it for the Length of the 
fourth Side D; then, as formerly, parallel to 


4, draw D, and give to it the Length of 5 
Planes, reſerved as aforeſaid. Take now the 


Diſtance in 4 ur Compaſſes betwixt the two 
the Lines A and D, the 9848 i 


— ö 4 
" . 
A 
; | : i f 


eco are 


\; is in propor 
Plan D, as or to 5. In like manner, A 
diminiſn any Figure; as ſupp 
Plane Figure E were given to be 
on as 8 o $34: # rev, 41 122 „ T 9 ral fied 

e ar ply the Side A, to the opening — oe 
8—8 Pane, then drawing the Line 1 parallel 
to A, make it in Length 5 Planes; 


Fe 


ill ha he Fi ag! 

I * * 

till you have olaſed the igure. ad) 
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where make a Point, as at E; then applying 


the Edge of your Parallels to Side 1, open them 
10 draw Line 1, within the Super- 


to E; and 
ficies, parallel to Side. 
Again, from Side 2, opening to E, draw Line 
2, parallel to Side 2; from Side 3, open to E, 
and draw Line 3; from Side 4, open to E, 


draw Line 4 ; laſtly, from Side 5, open to B, 


2 


and fo draw Line 5: And thus have you five. 
Lines central at E, each parallel to their re- 


ſpective Sides; whereby to make the true 
Copy required: Take firſt the Length of the 


| Side 1 „ in your Compaſs, then apply the Edge 
ſo opening 
your Rulers to any convenient Diſtance, as to 


of your Parallels to Line 1, an 


A, draw there a ſtreight Line, and make its 

Length equal to Side 1. Then apply your 
Parallels to Line 2, and draw Side B, parallel 
_ to it, giving it an equal Length with Side 2. 
Tem, Applying your Parallels to Side 3, draw 
Side C, parallel to the ſame. Laſtly, laying 
your Rulers to Line 4, draw Side D, giving it 


the ſame Length with Side 4. Now if- the Di- 


ſtance between the Extremity of the Side D, 
and the End of the Side A, be equal to Side 5, 
Fig. G. is a true Copy of the given Plan E, 
which was required. e 5 
To prepare the Point taken without the 
Superficies, as ſuppoſe at F, firſt lay the Edge 
of your Parallels to Side 1, and then opening 
them to the given Point F, draw Line 1; again 


lay your Edge to Side 2, and opening them to 
ame from 
1 


the Point F, draw Line 2. Do the f 
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4 delineate the I U 4 LL I BLE. 12 


Piece of Braſs, marked D; which may be taken 
DYES B 


3 : : 4 * n 4 3 5 
PRES” 4 3 ” 8 . | : 4 
** | 5 * ; 


PTY 


: Side 83 4, and 5 ſo ſhall the given point F. be 


prepared for rendring the true Copy of the 
given Plan. So if by their Lines, either cen- 
tral within, or without the given Figure, you 


would deſcribe a true Copy of the ſaid Figure, 
do as followeth, ſuppoſing thoſe from without 


the Plan central in the Point Ff. | 
Apply the Edge of your Parallels to any of 
thoſe Lines, as ſuppoſe to that marked 4, and 
from thence open your Rulers to any Diſtance,” 
as to D; where draw a Line parallel to that 


vou laſt mov'd from, giving to it the:ſame 


Len gth, with the fourth Side in the Se Fi- 
gare. ? "0 
In like J. e e move your Ed ge 


parallel, and draw the Side C, equal in Length 1 


to the Side 3; the like of all the reſt till you 


have ſhut the Figure G; which thall be o_ | 


in all Helpers, to Fig. Ek. (0: 19a 


— 


4 Yr „ 


. 
*. N. 


"HE View of the Inks abbveſidtcs 8 
its Deſcription: for as you ſee it only 
conſiſts of two Pieces, ig. A and B, whereof 
A is a ſquare Copper Plate, with two moving 


viſual Rulers turning round upon the central 


Screw Nail D, paſſing through the middle of 
the Plate A. 

Figure C, repreſents the backſide Wa the 
Plate A, farniſhed at each Corner with a thin 


off 


7 n Ws * 
* 5 3 3 3 W521 La [ R 
7 W . * ä 3 3 ; * $ 
l C 4 P 4 2 5 : N 2 
1 q & * : i 
SS - 3 - } k 
V. > =y 
. g . 
4 4 = 
1 . 
zh 7 
© 2 = ; 
N 
* 2 4 
2 5 "y fo 
* 1 * % 
. . 
LS. - 2 « 
. 12 f 
4 121 £28 „ 
* 4 t PX 3% * 
r % a 
1 * 2 
1 p 2 # * 1 T 
4 I 
_ - 
-$ - * 
2 4 * + 
. % — * 
p * 
U 4 
5 
3 
- 


off wha on at Sin: each hate pierced at 


the Point E, to receive the black Points, or 


3 headleſs Pins, which are ſoldred faſt to "the 


1 4 Plate, the four Screws are to make their Plates 
= hold faſt the paper, when properly folded at | 


the Corners 0 the Inſtrument. | 
T * IN FALLIBLE IN ALL IT S PARTS. 
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To fit the Inflrument for Vee, 


IRS T cover the Plate A, with a double 
Sheet of clean Paper, neatly folded back. 
ward 


L 


'E 
t 
A 
t 
I 
1 

1 
1 


le 
th 
d 


valance SA Square, then 


make all the Corners faſt with the abroad 
Plates of Braſs. 


Then B, your Ball and Socket, "is to be join- 


ed, by putting D, the Screw Nail the 48 | 
through the central Hole of the Plats: A, - 2: +. 
gently piercing the Paper; which done, a ly ll 
the two viſual Rulers, and ſcrew them wo n 
with the middle Screw Nail; ſo that the ſaid” © 
Rulers move eaſily about the Center: : ane 
thus is your Infallibls prepared for Uſe. After 
putting in the Button into the Socket, and 
fevewitly it faſt with the Nail F, followeth: IX 


The Ys of the e Inftrument..” 


Hr to tale the Plan ** any Town, or of any _ 


other plain Super fice. 


tion of a Place, whoſe Plan is required. 
Firſt, At all the Angles place Pickets with 


EY white Papers, or any thing elfe more remark- 
able at the Tops thereof. 


Then with your Inſtrument at the Angle A, 


direct the viſual Rulers, the one to B, the 5 
other upon G. S0 that through the Sights 
vou exactly diſcern thoſe two pickets, And 25 
keeping the two Rulers exactly in that Situa- 
tion, draw with your Lead Pencil a Line 
| along the Edge of each, one of which mark 
* the other 2, fgnifying, the firſt and ſece 4 


B 2 Sit 


I "OR Example, Fig. 1. ſhall be the Situa- 
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Side of the given Figure; and write along 1, 
100: and along the Line 2, write 60 equal 


Parts; ſuppoſing the Sides to be meaſured with 


the Decimal Chain. "HON 
Then remove your Station to B, where 


direct your viſual Rulers, the one to A, the l 


other upon the Picket C; and along the Edge 
directed to C, or third Side, draw a Line with 


your Pencil, and mark it firſt with 3, fignify- 
ing the 3 d Side, then write 63, denoting its 


Length as found by the Chain; which done, 
remove to the Picket C, where directing one 
of your Rulers to B, with the other look 
ſtreight upon D; and along the Edge directed 
on D, draw a black Line as aforeſaid, which 
mark with 4, the Number of its Side, and then 


write 56 equal Parts for its Length by the 


Then remove to D, where direct your Ru- 


lers, the one upon C, the other upon E; and 


along the Edges tending to E, as aforeſaid, 
draw a black Line, which mark with 5, for 


Sides, and with 64 and a half equal Parts, 


for its Length found by the Chain. 


Again: Removing to E, direct your Ru- 
lers, the one upon D, the other to F; ſo as 


formerly, draw a black Line, marking it firſt 


with the Figure 6, ſignifying the ſixth Side; 
then with 73 equal Parts, its Length by the 


Laſtly, Remove your Station to F, and di- 


rect your Rulers, the one to E, the other to 
: Now along the Edge directed to G, draw 
„ X (5 | Aa | 


the Siven Plane as followetk: 
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a black Line, Bag Wo rſt write 7, for 


the Number of Sides, then 66, for its Length 
which done, you have all upon your Inſtru- 
ment neceſſary to project the exact Figure of | 
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' Diſmount your Pitta you take of the 


Paper of Obſervations, and unfold it to its 


full Extent, for Place enough to transfer the 


Lines of Obſervation ee the Plan of 


the obſerved Figure. : 

Then take your parallel Rulers, whereof - 
apply the firſt Edge to the Line marked 
1'—100: eps len in Fig. 1. by the Line 
AG; and from thence moving parallel to 
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any convenient Place in the ſame Paper, as to 
H, where draw the firſt Line of the Plan, or 
Fig. 2. giving to its Length 100 equal Parts, 
from any Scale, and mark d HP. eres. 
In like manner, from the ſecond Line of 
Obſervation move your Parallels, and ſo draw 
I K, for the ſecond Side, in Length 6. 
Then apply your Rulers to the third Line 


of Obſervation, and from thence, as aforeſaid, - 


move your Parallels to K, where join K L, 
forming the third Side, in Length 63. In 


like manner, from the 4 th Line of Obſerva- 


tion, move as aforeſaid to L, where joyn 
LM, for the fourth Side, and in Length 56. 

Next, from the 5th Line of Obſervation 
move as before to M, where join MN, the 


fifth Side, in Length 64 and a half. 


Laſtly, From the 6th Line of Obſervation, 


move in à parallel Way to N, and join N O, 


the 6th Side, in Length 73. 


« 


Thus if the Obſervation be juſtly taken, 


the laſt Side OP, muſt of Neceſſity give its 
own due Length, pig. 66 equal Parts of the 


Scale, whereof the firſt Side H P, had 100; 
and ſo infallibly cloſes. the Figure, making 


= 


Fig. 2. in all its Sides and Angles equal to 
Fig. 1. which was required 


2 
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. || To tate the Pint of any Field from any Point © 
therein, from whence all the. Angles may, + 
6e prrccived, . ee 


- ; 5 
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* ; Fo Example, the following Fig. 11 
11 -ſhall be the ſuppoſed Field, wherein A ; 
1 is the given Point from whence the Plot is 


1 % 
! 72 o . | 
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Having placed your Inſtrument at A; di. 
„ 
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Parts meaſured by the Chain. 


Then mark the ſecond Line with 2, for 
the ſecond Radius, and 392 its 8 in 


equal Parts. 


Then direct your Sight as aforeſaid upon 
the Angles 2 and 3; fo along the Edge di- 


| rected upon the Point 3, draw a black Line, 


marking it with 3, for the third Radius, and 
45 for its due Length in aqua Parts before- N 


mentioned. 
In like manner, direct your Sights upon the 


Pickets 3 and 4, and along the Edge direct- 


ed to 4, draw a black Line, e un firſt 
write r the Number of the Radius, then 41, 
for its due Length by the Chain. 

Now direct your Sight upon the Points 4 


and 5, and along the Edge tending to 5, draw 


a black Line, and thereon- write 5, for the 
Radius, and 39 for its proper Length. 


Then direct your Sight on the Pickets, ſup- þ 
poſed at the Angles 5 and 6; and along the 
Edge directed 1 6, draw a black Line, upon 


which firſt write 6, for its Radius, then 43 
for its proper Length by the Chain. 


So have you upon the Infallible, the com- 


pleat Number of Lines wherewith to project 
the required Plan as Follower. 


_ Having, 


rect one of the viſual Rulers to 1, the other 
to 2; and ſo along thoſe two Edges, draw 
with your Pencil a black Line, marking the 
firſt with 1, ſignifying the firſt Radius, 
whereupon write 50, for its Length in equal 


é $4 rl 
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: Having; as 3 taught, ln das your 
Inſtrument, and unfolded the obſervatory. Pa- 
per, make Choice of any convenient Point 
thereon, as at A: Fig. 2. to. repreſent your 
| ſtationary Point, to which, from the firſt Line | 
of Obſervation, move your Parallels, and 
draw A B, parallel to the Side Line, repre- 
ſenting A 1, in Fig. 1. to which give 50 equal 
Parts in Length from your Scale. 

In like manner from the ſecond Line 1 Ob- 
ſervation, move with your Parallels, and draw 
the Line 'A , equal to A 2 in Length, and 
parallel to the 8 * 
Again, draw A D, parallel to the third fas 
of 5 and in Length 45 equal Parts, 
repreſenting the Radius A 3; Athen applying 
your parallel Rulers to the 4 Line of Ob- 
ſervation. as aforeſaid, draw A E parallel 
thereto ; upon Which let off 41 equal Parts, 
repreſenting A 4. | | 

Now from the 5th Lide of Obſervi ich, 
move with your Parallels as aforeſaid to A, 
where draw AF: giving to its Length 39 
equal Parts, equal- to A 7. 

Laſtly, in manner ar draw A G, 
rallel to the 6755. Line of Obſervation, to SG 
Length give .43 equal Parts, repreſenting A6; 
which done, the laſt Diſtance, 918. GB, will 
fall out equal to 6:1; Bigg? 1. and is the Proof 
of the Work. xc 

And thus have you the ks Radius s, each of 
A due Length, about which deſcribing ſtreight 

; Lines, 
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xinecies AB. CD: DE, EF, FG, and GB, 


will produce Fig. 2. for a true Plan or Plot 


of the given Pigure, which was required. 


ron. III. 
To rake the Plat of a Field from any 9 


Point thereof, from whence all the other An- 


gler may be diſcovered. 


FC. Example, the following Fig 1. | ſhall 


be the ſuppoſed Field to be ſurvey'd, where 


A is the angular and ſtationary Point, from 


whence the Obſervation is to be made. 


_ Place 


7 


ſecond "Age 0 


2 


«Plate the lnſtrumeßt at the Y gned Point: 
A, where dire&ing your viſual Ne the one 
to 1, the other to 2, along each of the Edges | 
draw a black Line, and mark the firſt 1 for 
Radius, as alſo with 52 equal. Parts for its 
Length, meaſured with the Chain ; the other- 
likewiſe with 2 for Radius, and 85 _ 


Parts for its Length. 


Then proceed, directing your Sigbts as 


aforeſaid to 2 and 3; and along the Edge di- 


rected to 3, draw a black Line, whereupon 
write 3 for the third Radius, and 10⁰0 equal 
Parts for its Length. 

Laſtly, dire& your Sights upon the Angles 
3 and 4; ſo along the Base, pointing to 4, 
draw as aforeſaid a black Line, whereupon 
write 4 for the Radius, and 55 equal Parts, 
its Length meaſured as aforeſaid. 8 

And ſo have you all the Lines upon your In- 
ſtrument, requiſite to project the Plan of the 


given Field as followeth. 


Having as formerly 4iſinounted your lnſtru- 


ment, and unfolded the obfervatory Paper, 


choofe any Part thereon, as at C, Fig. 2. to 


repreſent your ſtationary Point. 


Then apply your parallel Rulers to s 
firſt Line of the Obſervation, and from thence 
opening them to C, draw C D, and give to its 
Length 52 equal Parts, which repreſents the 


Side A f, in the given Figure. 


Secondly, 7 g your Parallels to the 
the Ob! eryation, open them 


to 
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to C, and draw. C E, giving to its . Length 85 
equal Parts, to repreſent N. 0 

Thirdly, From the third Line 4 Obſerva- 
tion, open your Parallels to C, where draw 


CF; to which give 100 equal Parts in Length, 


to repreſent Radius A 3. 


And laſtly, From the fourth Line of Obſcr- | 
vation move your Rulers to C, where draw 
CG, and make it 55 equal Parts in Length, 


repreſenting Side A 4. 


Now round the fu ER” of all their 8 | 
gonals, draw ſtreight Lines; and you ſhall 
have made Fig. 2. equal in all Reſpeats to, 


Fig. 1. which was required. 


TK O 4 IV. 


To lay Ae, or trace any Poligou, or given 


Figure yes th Ground. 


Fes at: Tet it be required to lay 


down an Heptagon. 
Upon a Sheet of clean Paper firſt deſcribe 


an ee as Fig. A; next to which make 
a Square upon the ſame Paper, juſt to cover 


your Inſtrument, as marked N 0 PQ; round 
the Center whercof firſt deſcribe a little Circle, 
' Whoſe Diameter muſt be a little longer than 
the Breadth of one of your viſual Rulers ; to 
the end that in Field Operation, the Lines 


deſcribed upon the ſaid Square, may not be 


hid by the Breadth N the viſual Rylers ; and 
within 


AK 


within this Circle, as you ſee in the Figure, 

a Hole is to be cut out juſt in the Center, no 

bigger than to receive the Screw Pin of the 

Ball and Socket, which done, from all the 

Sides of Fig. A. move your Parallels to touch 
the biggeſtCircle within the Square, and draw - 

the correſpondent Lines parallel Lines, mark- 


ing them 1 2 3 4, Cc. to 7, the Number of 
Sides in the en Figure. | 


Thus all the obſervatory Lines being drawn 
upon the Square, cover your Inſtrument theres 
with, 
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r 
K with, and fit it for Uſe : Which done, upon 
* the Ground appointed take A for your firſt 
| 


Station, and there planting your Inſtrument, 
direct the two viſual Rulers, the one along 
the Line 1, the other along the Line 7; and 
ſo according to the Direction of thoſe two 
viſual Rulers, draw ſtreight Lines from A, to 

'B and C, placing a Picket at each Point ; the 

}' _ Diſtance of each Picket from one another equal 
to the Length of the Side of the given Poli- 
gon, or Fig. A. Then removing your Inſtru- 
ment, take your ſecond Station at B, where 
direct one of your Sights along the Line 1, the 
other along the Line 2, and prick off the Line 
BG, in Length equal to AB. _ 5 

Again, at G take your next Station, where 
directing your viſual Rulers along the Lines 2 
and 3, prick off the Line, or Side DG; then 
place your ſelf at D, where directing your 
Sights along the Lines 3 and 4, prick off the 
Side DE: Then taking your Station at E, 
direct your viſual Sight along the Lines 4 and 
5, and draw the Lines EF. 

_ Laſtly, Change/ your Station to F, and di- 
rect your Rulers along the Lines 5 and 6; ſo 
draw the Side FC: Which being all equal 
among themſelves, cloſes the Poligon Fig. B. 
equal in all its Dimenſions to the given Hep- 
tagon, or Fig. A. which was required. 
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2 at te ner 70 . inaccſſ bl 
Diſtances. Fig. 1. 


: Fon = FREY Let it be required t to mea- 


ſure the Diſtances of the Trees marked 1, 


: 25 3, 4, all inacceſſible becauſe of the River. 


Firſt, along the River-Side draw a right 


Line, as H . for your ſtationary Diſtance, 


giving to its Length any Number of equal 
Parts you pleaſe, as here 100 Paces, placing 


a @ Picket at each End; then chooſe your firſt 
Station at the right Hand, and from thence 
direct your two viſual Rulers, the one upon 


the 'Tree marked 1 ; the other upon the Picket 
on the left Hand: So with your Pencil draw 
the two black Lines 1 and H, ſignifying both 


the directory Line to the Tree, and the ſta- 


tionary Horizontal Line H — H: Further, 
keeping one Ruler exactly upon the Left 
Hand Picket, direct the other to the ſecond 
Tree, and ſo upon the third and fourth. 
Which done, remove your Station to the 


left Hand Picket, where planting your Inftru- 


ment, 'direct one of your Sights upon your 


right Hand Picket, with the other upon the 
Tree 1; and ſo as formerly draw the two 


Lines 1 and H upon the Inſtrument; and in 
this manner continuing ſtill one Sight directed 


! he a the wks Hand "Picket, and With the 


other 
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other interſecting all the viſual Lines of the 
firſt Station, at the ſeveral Objects marked 1, 
2, 3, 4, every Time carefully drawing your 
directory Lines upon your Inſtrument, you will 
have got all the Lines neceſſary for deliniat- 
ing the Plan of the required Diſtances as fol- 
loweth. e | 


Take down your Inſtrument, and unfold its I 
Paper Cover, and thereupon with your parallel 7 
Rulers carry off the Horizontal Line H, to 
AB; to whoſe Length give 100 equal Parts, 
repreſenting H- H, the ſtationary Diſtance 
upon the Field. t 
At the Point A, join with your parallel 
Rulers (as aforeſaid) all the obſervatory Lines 
of the right Hand, and in like manner all 
thoſe of the left join at B; all which being 
ſufficiently produced, will interſect each other 
at the Points 1, 2, 3, and. 4, denoting the true 
Diſtances of thoſe Trees from each other, as 
alſo from your ſtationary Diſtance. iy 
The Proof of the Work is thus: 

The Diſtance H 1, or the firſt Tree from the 
firſt Station, meaſured upon the Scale, (where- 
of H=H is 100) will give 742; and A its 
Parallel meaſured upon the Scale (whereof AB 
is 100) will give alſo 74.5: for as Al is to 


AB: ſo is Hi to HH. | 4” 
Again : Meaſure the Diftance H 2, upon its pl 
proper Scale, and you'll find it contains 96 2 of 
then meaſure A 2 its Parallel, upon Scale AB, th 


and it will be the ſame ; and thus you'll find 
75 | | the 


a 


the third viſual Line to be 823 and the fourth 
1195; Which are the true Diſtances of thoſe 

four Objects from the firſt Station; and thus 
may the Map of. any Lordſhip, or ſmall Coun- 


"yy. be taken with N Exactneſs. 1 


i, 1 k D Px o b. VI. 


* 


go to the Right or Loft, but "only. e 
aue or " backward. 1 


River Fig. 2. 
Suppoſe then your ſtationary Diſtance to be 


the Line HH; of roo equal parts in 


Length, and from the End thereof neareſt the 
River Side make your firſt Obſervation, by 


directing your Sight through your viſual Ru- 


lers, to the two Trees A and B; and fo draw 


the two black Lines along the Edge of the 2 


Rulers, marking them 1 and 2. 


Then remove your Station backwards to 


the other End of the Horizontal Line, where 


plant your Inſtrument, and firſt through one 
of the viſual Rulers, obſerve the Picket ar 
the firſt Station; ; and accordingly upon Fs 2 

* 2 | n- 


LET) A 0 
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IR. 2 
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Tr abs 1 Diſtatce of 4 r2w0 or os O. 4 
Jecke, your ſtationany Diftance being upon a 
Fftreight Way or Street, where you can neither 


OR Tine 8 Let the two Objets whole 
Diſtance is required, be A and B; two 
Trees. of an inacceſſible Acceſs, becauſe of the 


9 * GE. 


1 


Iarument draw the black Line H—H, for 
your Horizon or Baſis. 
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(35) 

Then through the two viſual Rulers, as 
before taught, obſerve again the two given 
Objects A and B, and mark thoſe obſervatory 
Lines ſomewhat diſtinct from the others, as 
with a red Pencil, &c. then write upon the 
firſt 1, and upon the ſecond -. 

Laſtly, To obtain the required Diſtag 
take down your Inſtrument, and unfold j 
Cover, or ' obſervatory Paper; then with your 
Rulers draw a Parallel as aforeſaid to the 
Horizontal Line H—H : as DE: and there- 
upon ſet off 100 equal Parts of à leſſer Scale. 


From the Point E, draw the Lines EF, and 


EG: parallel to the two Lines of the firſt 
Obſervation marked 1 and 2. In like manner 
from D, draw DF, and D G, parallel to the 
two obſervatory Lines of the laſt Station, 


whereby the two viſual Lines of the firſt Ope- = 


ration ſhall be interſected at the Points F and 
G, giving FG for the true Diſtance betwixt 


the two given Objects; which, meaſured. upon 


the Baſe Line DE, will give 70 equal Parts; 
the Side DF, 150+; and the Side DG, 167 
the Proof whereof is, meaſure AH, upon HH, 
its proper Baſis, and you'll find its Length 
150z equal Parts: HB: 167: and AB: 70. 
which was required. „ 
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PRO * VII. 


To meaſure all Sorts of acceſſible and inacceſ- 
K. fible Heights. . 


S for Example: Let it be required to 
| take the Height of the following 'Tow- 
er AB; firſt upon its acceſſible Side, and then 
from its inacceſſible Side, by reaſon of the 
— | | 5 
Firſt upon the acceſſible Side, draw the 
Baſis, or Horizontal Line AH; in Length 100 
equal Parts ; then plant your Inſtrument, turn- 
ing the Ball within the Socket, ſo that one 
of the Sides of the Square be brought perpen- 
dicular to the Horizon. E 
Then direct the two viſual Rulers, the one 


to difcover the Root of the Tower at A, 


the other the Top at B; and then draw the 
two directory Lines B and H, and it is done. 

Next, to transfer the Figure as formerly, 
take down your Inſtrument, and unfold the 
obfervatory Paper; then with your parallel 
Rulers carry off H A, the horizontal 
Line, to a convenient Place, as to D; where 
draw its Parallel DC, of 100 equal Parts: 
In the ſame manner carry off the Line B=H 


to the Point D, and draw the Hypotenuſal as 


far out as you pleaſe. 
Laſtly, Upon the Point C raiſe a Perpendi- 
cular, and it will cut the Hypotenuſal in E, 
giving the Length CE, for the true Height 
5 | re- 


e 


required; which, meaſured upon the Baſis CD, 
will contain 109 of thoſe equal Parts. 
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Ba Again; 


\ 


| aid, with one of the Rulers, obſerve the Root 
of the Tower A, or otherwiſe the Root of thi 
Picket H, of —— firſt Station, and with the |. 
other behold the 'Top of the Tower, or Point 


0 36 


— ain: To meafure the ſame Height ohh 
the Chis Side... 

Draw firſt the Baſis, or horizontal Line 
H, of 100 equal Parts, and at the End 
thereof neareſt the Water- ide, plant your 
Inſtrument vertically, as in the laft Operation, 
So that through the Sights of the two viſual 
Rulers, .you diſcover the two Points A and B; 
then draw the two directory Lines H and B; 


which done, go backwards to H, the furtheſt. 


End of the Baſis ; from thence in manner fore 


B, and ſo draw the "direory Lines H and Dy 


and it 1s done. 


Then take down your Infiranieat; and un- 
fold your obſervatory Paper; then with your 


Parallels carry off the horizontal Line to ſome 


convenient Place; where ſuppoſe, draw its Pa- 


rallel EK, and thereupon from E to G, ſet off 
(from any Scale) 100 equal Parts, repreſenting 


| the firſt Baſis. 


Then to the Point E, carry off the direQaj 
Line B—B, of the ſecond Station, therowith 
drawing the Hypotenuſal Line of What Le gth 
you pleaſe; carry the Line B B of the 

firſt Obſervation to G, and therewith from G, 
draw GL, and you will cut the Hypotenuſal 
in the Point L; from which, upon the Baſis, 


[RG fall a 3 gives LK, for the 
true 


2 2 n- 


7 


-” 


true Height of the Tower ; which, meaſured 
upon EG, its proper Baſis, give 142 of thoſe 


equal Parts. For as AB is to HH, o KL 


is to EG. 


Pr R O P. VIII. 5 


. 


To / 3 the Height of a Tower Situated 


ubon a Mountain ; as alſo to take the true 


| 6 of the . Situation. 


* Let the following Tower E Y, 
be given, whoſe Height is required ; with 


the Height of the Rock or Hill wherenpon t £43 


is ſituated. | 
To ſolve this or the like Queſtion, Grit 
mark out your ſtationary Diſtance MN, of 
100 equal Parts; then from M your firſt Sta- 
tion, obſerve the Height E Y, and accordingly 
upon your Inſtrument draw your Lines of Ob- 
ſervation, marked 1, 2, 

Secondly, go back to N, and from thende 


libferve the Picket at M, as alfo the vertical 


Height Y. So draw as aforeſaid. the two Lines 


4 


. of Obſervation, 1g. 4 and 5, and it is done. 


; Next, to transfer the Figure, take down 
your Inſtrument, and unfold the obſervat 
Paper, then carry the horizontal Line M 
to ſome . 2 . and draw its 
Parallel X. give 100 equal Parts, 

poproſont 's your Baſis, or - ſtationary Diſtauce. 
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Then parallel to the obſervatory Line 2; 
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draw X &; and parallel to the obſervatory 


Lie 3, nw AW, | + 
Laſtly, Parallel to Line 5, draw Z W, and 
let fall the Perpendicular WV, and you ſhall 
obtain & W, for the true Height of the Tow- 
er, with & V, the Height of its Situation, 
Laſtly, To determine the Height of the 
Tower, meaſure E Y upon MN, its proper 
Baſis, and you ſhall find it contains 106 of 
_ thoſe equal Parts; whereof B E hath 52 for 
the Height of the Situation above the Ho- 
can. e : 5 
And by the Parallels meaſure W &, 
upon X Z, its proper Baſis, and it will be 
found 106 of thoſe equal Parts, for the Height 

of the Tower; and in like manner & V being 
meaſured, will be found 52 equal Parts in 
Length, which is the Height of the Situation. 


Fa e 


To meaſure the Height of a Mountain only 
from one Station thereupon ; from which the 
Foot of the Mountain may be diſcovered. 


"AKE your Station at G, where plant 
your Inſtrument, with the Baton ſo 
ſunk in the Ground, that being behind it you 
may conveniently perceive the Foot of the 
Hill H; and ſo draw the obſervatory Lines, 
viz, 1 for the Horizon, and 6 for the Slope 
Aub - | 1 


n — — r * 


1 


of the Hill; which done, raiſe the Inſtrument 


at its full Height, ſuppole 50 equal Parts, 
and ſo direct one of your viſual Rulers hori- 
zontally, and draw the Line K 
through the other Ruler beholding H, draw 

the Line 7, and it is done. 5 25 


33 


- Laſtly, To form the Figure of the required 


Height FG, take down your Inſtrument, and 


with your Parallels transfer the Line 1, to O, 


and draw © — R, and 0 —— ”. make Pa- | 
rallel to the obſervatory Line 9, giving to its 


Length 50 equal Parts, repreſenting the Height 


of the Inſtrument from G. 


Nou from the Point P, draw PS, parallel 


to the obſervatory Line 7; and from C draw 
Cs, parallel to the obſervatory Line 6. So 


from S, the Interſection of thoſe two Lines, 


let fall the perpendicular S T, and it will give 
'TO, for the Height of the Hill ; which, mea- 
| ſured upon OP, gives 64 of thoſe equal Parts, 


repreſenting FG; and ſo will ST, meaſured 
upon OP, give 64:, repreſenting HF. For 
as ST is to OP, ſo is FH to GK, Gc. 
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FOR Example: Being upon the Top of the 
1. Tower at D, I demand the Height of 
the, Tower AB. 0K ad 


Through | 


8 Through the two viſual Rulers from your 


Station at D, obſerve the Points A and B of 
the oppoſite Tower, drawing along the Edges 
the repreſentative Lines of Obſervation, as 


to be 50 equal Parts; and thereby have you 
all the Lines requiſite for folving this Propo- 
ſition. | | Tm | : 

Laſtly, To transfer the Figure, and find the 


required Height; take down your Inſtrument, 


and unfold the obſervatory Paper ; then uſe 


your Parallels, and put the Line H to E, where 


draw 


— 
* 
* 
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draw. its Parallel EG, in Length 50 equal 


Parts, to repreſent DC, or the perpendicular | 


Heig ht of the-{tationary "Tower, the Height of | 


the Tr ſtrument ſubtracted. 


Draw the perpendicular G F, ad infinitum, 


F 


g 


to repreſent the Horizon C A, then to the Point 
E, transfer the directory Line 1, to produce 
the Hypotenuſal EF, and from FE, the Point 
of Interſection, raiſe the perpendicular FH, 
ad infinitum. Then to the Point E, transfer 1 


the directory Line marked 2, and ther 


draw the Line HE, interſecting the Perpendi- 
cular FH in the Point H, giving FH for the 


true Height of the 'Tower A B; which mea- 


fared upon EG, gives 75+ of thoſe, ana) | 
Parts for the Height required. 


And ſo much for the Uſe of the 7 NEIL. 
LIBLE, leaving the further * 
to the more ingenious. 
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: The common Way of Surveying with 
| Gunter's Chain, rettifyd by the 
INFALLIBLE. 


IRST know, that in England three Bar- 
ley-corns makes one Inch, twelve Inches 
one Foot, 3 Feet one Yard, 51 Yards, or 
162 Feet makes one Rood, Perch, Lug, or 
Pole, 40 Perches in Length, and 4 in Breadth, 
or which is all one, one Acre of Land con- 
taineth 160 Square Roods, or multiply 40 by 
4, and it will produce 160. Tem, One Fur- 
long is 40 Poles or Perches in Length, and 
eight Furlongs goes to one Mile. + 5:6 . 
Now Mr. Gunter's Chain, at preſent the 
only in Uſe, is in Length 4 Poles, or 66 Foot, 
for multiply 165 by 4, and it will produce 66, 
which divided into 100 equal Links, forms the 
Chain, and 10 ſquare Chains makes one Acre. 


Arithmeticaliy | 
'Thus 100 
5 00 
1 | | 33 k . 3 | 
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4 | 
How by the foreſaid Chain alone, to ſurvey any 
' Piece of Land, bo it ever ſo irregular, and 
to calculate the Content thereof in Acres, 
r 


LIERE the Field to be ſurveyed, is 


2 L ABLMNOPQ, with its Off-ſets C D 
E F, Gc. along its three Sides to M. Fig. 1. 

Firſt from A, running along your Chain to 
B, you ſhall find the Side A B, of 600, or 6 
Chains Length; but becauſe from A to C 
there is a Bending in the Hedge, which mea- 


ſured: with the Chain gives 50 Links, in the 


Field Book annexed to the Fig. Under Co- 
lumn marked Diſtance I ſet down OOO, my 
firſt Station being only the Beginning of the 


Side AB, but write 50 under the Column 


of Off-ſets, for the perpendicular Length 


* 


Then a Chain further from A to b, I find 
the Angle D; to which meaſuring from b, I 


find 100, or one Chain; therefore in the Book 
under Diſtances I ſet down 160, and under 
Off-ſets alſo 100, for the Length bD. 


Then from b to C, the Bend E appears, to 


which meaſuring from C, finds it 70 Links in 
Length; therefore under Column Diſtance 
write 127, and under Off-ſets 70. And ſo on 

obſerving the ſame Order till you come to B, 
B: the 


F111 In oo ²¹·m7² EA V 
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then will you have 7 Off. ſets, amounting in 


all to 574, and the Diſtances to 600, equal 
to, Sie A B. 


And becauſe the Off. ſets are foven, in Num- 
ber, divide their Sum 574 by 7, and the 
Quotient will be 82; by ich 600, or A'B, 


the Baſis of all the ſeveral Trapezia, and 


you'll have 49200, not amounting to one 


Acre; wherefore to find its Value in Roods, 


multiply it by 4, the Number of Roods in one 
Acre, and it will Produce 19680. 
Laſtly, To find the Value of 96800, mul⸗ 

tiply ir by 40, the Number of Perches in one 
Rood, and you will find 38 20 Therefore 
the total Content of the Off. fets upon Side 
AB, is oo Acres, 1 Rood, 38 Perches, neg- 
lecting the Fraction 72000, as uſeleſs in Pra. 
ctice. And throug h the Field Book draw now 


A Line, ignifying you have done. with the 


firſt Side. 


Take now your ſecond tration at B, and 
from thence meafuring to L, you will find 555, 
but at the Point B, I meet with one Off- ſet of 
47 Links; therefore in my Field-Book, under 
Diſtance I write oo, but under Off-ſets I mark 


down 47. Then going on towards L, I find 


that at 142 Diſtance from B, the Chain touch- 
es the Hedge at T; therefore under Diſtance 
I write 142, and under Off. ſets the Word 
Touch. Then from Y to L, at the Diſtanee 
of 413, I take only the Off-fet LZ of 154, 

watts ce it as in the Boek under the Column 
marked 


marked Off- ſets, and 413 under Diſtances. 


Laſtly, becauſe the Diagonal AL forms the 


Angle at B, let AL be meaſured, and you 
will find it 1055; which ſet down as in the 
Book under Diagonal, then draw a Line quite 


through the Book, and ſumming up the Di- 


ſtances, you will find 555 for the Length of 
the Side BL; and ſo have you done with the 
ſecond Side. ET 


As for the third Side, firſt from L, as a Cen- 
ter, take the three diametrical Off-ſets, form- 
ing the Bow Z & V the firſt of 173, the 


other of 165, and the third of 130 all which 


ſet down in the Field Book, as alſo 430, the 
Length of the Side L M. ; 3 
But on my Way from L toward M, diſtant 


from L 79 Links, I find at 1 one Off-ſet of 


28. Therefore under Diſtance write 79, and 
under Off- ſets 28, and ſo going on 39 further 
to N; I perceive one Off- ſet of 80 in Length, 


ſet therefore 39 under the Column Diſtance, 
and 80 under Column Off-ſets; and in this 


order meaſuring all the Way to M, I find the 
Sum of all the Off- ſets amounts to 614, and 


the Number of their Perpendiculars to be 9. 


Therefore dividing 614 by 9, gives 68 in the 


Quotient, and thereby multiplying 351, or 


xr M, the full Baſis of all the Perpendiculars 
of. the third Side, you will have for Product 
23868 ; Which as aforeſaid multiplied by 4 yields 
95472, and that again multiplied by 40, gives 
38 Perches, throwing away the decimal Fra- 

—_ „ on 


CLOS 


wm 3 
5 Las} hand GA a pms 3 +- 1 8 3 Es 


"NI WR 


A ＋ 


— CG „ 


1 7 


gion 18880; which _ draw a Line quite 
through the Book, having finiſhed the 


third Side; but ks the Diagonal B M; 


and you will find it 825; which ſet. down 
as in the Book, being the Baſis of the Angle 
at L.; alſo inſert the three poligonal Lines 
Z &: & V: and yd, under the Column of 


| Contingents, which finiſhes the third Side. 


Now bein g at M, meaſure the fourth Side 


M N 364, with its diagonal LN 572; and 
book each in their proper Place, vig. 364 


under Sides, and 572 under Diagonals; then 


at N take the fifth Side NO 293, with the 3 


Diagonal BO 825; which alſo: ſet down as 
aforeſaid in their proper Places. 5 


Which brings me to O, where | 2 


the {ſixth Side OP 530, with its Diagonal 
0 Q 424, ſetting them down as in the Book, 


together with the Diagonal NP, Baſis of the 


Angle at O, and ſo advance to P, where mea- 


ſure the 7th Side PQ 475. Laſtly, Being 
at Q. take the Side QA 409; all which 
book'd in their proper Columns, gives you 


the true Plan of the . Figure or r Field. 


(9). 


$503 II. 


Els 5 the Help of the Field Book. to ut 
the true Figure of the Ho» Field upon 
Paper. Fi g. 1. 


Sealo fet off 600, repreſenting the Side AB; 
then from the faid-Scale take 555, and there- 
with from B ſweep an Arch, and with the 
Diagonal AL, from A, interſe& the ſaid 
Arch at L; draw BI, to repreſent the ſe- 
cond Side, upon which at due Diſtance raiſe 
all the Orthogonal Lines, to form the ſeveral 
N * belonging to the firſt and ſecond 
vwlde. 
Then with 430 of the ſaid Scale fwedp an 
Arch; which with 825 from B interſect at M, 


draw LM, repreſenting the third Side of 


the Field. 

Now at M, with 364, ſweep an Arch; 
which with 572 from L, interſect at N, then 
draw M N for the fourth Side. 
Next from N with 293, deſcribe an Arch, 
_ with 825 from B, interſect the ſame 
at 
Again, From th Point O, with 530, 1 
an - wwe which from N, with the Diago- 
nal NP 73 n interſect at P draw the Line 


PON a Sheet of clean Paper 1 the 
Line A B, on which from your decimal 


OP, 
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6 p, to repreſent the ſixth Side, as NO di 4 


the fifth. 


Laſtly, Being at P, with 475, taken from 


your decimal Scale, ſweep an Arch; which 


from O, with the Diſtance of 424, interſe& 
at Q, draw the Line PQ for the ſeventh + 
Side. Then draw the Line AQ, which mea= * 
ſured if it be in Length 409, as in the Book, the 
Figure is rightly ſhut; and here you may 
obſerve the Angle OPQ is in Quantity 424 


Links, and ſo is the Angle L MN of 572, 


Cc. which done, raiſe all the Orthogonals, or 


perpendicular Lines, drawing all the other 
Lines each in their proper Lengths ; and 
thereby are formed all the Off-ſets belonging 


to the ſecond and third Side, rendring at 
the ſame Time the true Figure of the obſerv- 
ed Field. | 1 7 


Prop. III. 


To find the ſuperficial Content of Fig. I. in ; 


_ arches, Rooas, and Perches. 


LJ Efore ! begin with the inward Superficies; he 
I ſhall meaſure the outward Content of 


the Bends and Off-ſets forming the irregular 


Ground, upon the Outſide of the Line B L, 


beginning at the Point K, and ending at x. 


Firſt, Conſidering that the Off-ſett 47, is 
the Perpendicular of the 'Triangle KBY; 


| whoſe Baſis is KY 248, multiplied by 23 ; 
ny D e 


D 2 


5 


the half Perpendicular gives 5828 for the Su- 
perficies, which ſet down as annexed by the 
R Vn 

Now obſerving that the irregular bending 


of the Hedge from Y to Z, will beſt admit 


of a triangular Shape, I draw the linked 
Line Y Z; whereby having as much of the 
Bending without as within the Line Y Z, I 


multiply Y L 413, all the Baſis by 77, half 


the Perpendicular LZ, which produces 31801 
For the Superficies, which I place and notify 


by its proper Letter, under the laſt found 


7 


Superficies. 3 ee e 

In like manner I take all the Superficies of 
the other four Triangles of the Bend Z & VNN 
and ſet them all orderly each with their pro- 


per Characters, under the other two laſt 
found Superficies, whereof the total Sum 


amounts to 60782, which not being one Acre, 
I multiply by 4, the Number of Roods in one 
Acre, and it produceth 2,43128 ; from which 


cut off by a Point the five laſt Figures, and 
there will remain towards the right 2 Roods, 


with a Decimal Fraction. of 43128; which 


again I multiply by 40, the Number of Perch- 
es in one Rood, and it yields 17,25120; from 


which as aforeſaid cutting off the five laſt 
Figures, remains towards the right 17 Perches, 


183883 being the 100000 Parts of one Perch; 
and becauſe that in 100000, or in one ſquare 
Acre, there's five Cyphers from the left 
Hand, of all theſe Kinds of Sums, five Fi- 
gures muſt ſtill be cut off by a Point, being 

* IgE 775 


S . . . ee s 


"rp oo ro eh 


A 


| "th. 


the Fractional Part of the Integer, Figure, or 
Figures, ſo cut off, from that Sum to the Þ 


Right. 


Thus all the outſide 0 Giant teh | 
Off. ſets i is duly ſurveyed, as appears by the 


Order of the Field Book. 


For firſt, as to the fix Off ſets, or Trapezia 
of the Side AB, their Sum amounting to 574, 
divide that by 7, dig. one more than the 


Number of Trapezia, (which obſerve for a 


Rule in all ſuch Occurrences) and the 1 
tient gives 82; which multiplied by AB 6, 


the Length of the common Baſis, gives 49200 


and that multiplied by 4, the Number of 


Roods in one Acre, produces one Rood, and 


the Decimal Fraction 96800; which multi- 
plied by 40, the Number of Perches in one 
Rood, produces oo A. 1 R. 38 P. for the com- 
pleat Superfice of all the Off-ſets along the 


Side AB. 


Laſtly, For the Off, ſets upon the Side 
LM, they only begun at the Point = ; becauſe. 
from I. to x makes only the Baſis of the Tri- 


an gle L-x of 79 Links, whereof (as in the 
Field Book) from L M 430, take LI 79, and 


there remains 351; for the whole Length of 
the common Baſis, of all the eight Trape- 
zia, from x to M, the Sum of whoſe Perpen- 
diculars (as in the Book) amounts to 614 

which for the Reaſon aforeſaid divide by g, 


being one morę than the Number of Trape- 
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zia, upon the Line x M, gives 68 in the 
Quotient, and thereby multiplying 351, the 
common Baſis, gives 23868; and that multi- 


plied by 4, the Roods in- one Acre, gives 
95472; Which multiplied by 40, the Perches 
in one Rood, produceth 38, 18880, being only 
38 Perches, neglecting the Fraction. TIES 


I now proceed to meaſure the Superfice of 


the inward Poligon or Plot; for which End 
the throwing of the whole Field into 'Tri- 


angles, is the moſt expeditious Method ; as 
r f 

Draw firſt the occult Line LQ, then QB 
and QN, which, with the other Diagonals 


already drawn, divides the whole Field in 


fix Triangles, whoſe Perpendiculars and Baſes 
you may by Inſpe&ion eaſily diſtinguiſh” 
- 'To find the ſuperficial Content of the 
firſt Triangle ABQ, and ſo of all the reſt, 


its Baſis AB being 600, and its Perpendicular 


QX 290; multiply AB 600, by 145 half Q x, 


and you will have 87000 of plain Superfice, 
which write down as in the Book. In like 


manner I proceed with the Triangle QB L, 

218. by multiplying QL 698 by 170, half BR 
its Perpendicular, ſo gets 98660 of Superficies, 
which place under the Superficies laſt found, 


and ſo on with the reſt, till all the other 


Superficies be found; and being ſummed up, 

amount to 5,3 2561, being 5 Acres 32561; 

and that multiplied by 4, gives 1,30244, 
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which is one Rood FRO: \ which multiplied 
by 40, produces 12,09760, making 12 Perches, 
rejecting 09760 its fractional. Part, as uſeleſs. 
By this means having obtain'd the ſuperficial 
Content of the whole given Figure, 
Gather all the particular Sums, and ſet 
them down regularly under each other, as 
under the Figure marked A. for Acres, R. for 5 
Roods, and P. for Perches; the total Sum 
of which amounting to 6 Acres, 2 Roods, 


and 25 Perches, is the true ſuperficial On- 


tent of the given Fig. 1. which was requized, 
the like of all others, 


Prop IV. 


How by the INFALLIBLE fo eee the 
ame Field, or Plot of Ground. . 


HE Inſtruments for ſurveying moſt in 
Uſe in England, are the plain Table, 
Circumferentor, Mr. Eunters Chain, and The- 
odolet. All which being ſo ſubject to Error, 
that ſcarce (with any of them) can we ſhut 
a Figure with any Certitude. Therefore 
I betake my ſelf to the INFALLIBLE, 
an Inſtrument of my own Invention, and ſo 
nam'd it, having by Experience found it the : 
leaſt fallible of all other Geometrical Inſtru- 
ments. And therewith. to ſurvey the foreſaid 
| Plot i 1. do as followeth, 


D 4 It 


( 56) 


Let your firſt Station be at B, and from 


thence directing your Sights to A and L, draw 


along the Edge of each Ruler a ſtreight Line 
with your Lead Pencil, repreſenting the firſt 
and ſecond Side. el 

Now with the Chain meaſure thoſe two 
Sides, and you will find 600 for the firſt, and 
555 for the Length of the ſecond Side ; which 
mark upon the Inſtrument, 27s. 600 along 
Line 1. and 555 along Line 2. 

Then remove your Inſtrument to L, and 
from thence in manner aforeſaid direct your 
viſual Rulers to B and M, draw the Line 3 
along the Edge of the Ruler pointing to M ; 
ſo with your Chain having meaſured the 


Diſtance L M, find 430, which write down 


along the Line marked 3. | 
So changing your Station to M, where, as 


aforeſaid, directing your Sights to L and N,. 


draw the Line 4 along the Edge directed 


upon N; whoſe Length, 2g. 364, mark down 


along Line 4. | 


Then coming to N, where directing your 


Sights upon M and O, along the Ruler point- 
ing to O, draw the Line 5; then ON mea- 


ſured, is found in Length 293, which mark 


upon your Inſtrument along the Line 5. 
Which brings you to O, where directing 
your Sights to N and P, draw Line 6 along 
the Edge of the Ruler directed upon P, and 
OP meaſured being 530, mark it along the 
y//ſͥ 377” 0 res 
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Now with your Station at P, through your 
vin! Sights directed to O and Q, along the 
Ruler pointing to Q, draw Line 75 upon) which 


write 475, the Length PO. 


Laſtly, From your Station at Qs locking 
as aforeſaid to the Objects P and « draw 


along the Edge of the Ruler directed to A. 


Line 8; upon which write 409, the meaſured 


Diſtance betwixt A and Q. So have you all 
the Sides of the given Field Fig. 1. upon your _ 
Inſtrument; from which to transfer the ſaid 
Lines, and fo angularly to joyn them, that 


they. form the true and exact Figure (in all 


Reſpects) of the obſerved Field, do as fol- 
lowet ß. 


Firſt take down your Inſtrument, and un- 


fold the Paper of Obſervation; then with - * 
your Parallels applied to Line 1, transfer it 
to Fig. 2. and draw the Line AB; to which 


from your Decimal Scale give 600 in LAG 
equal to the firſt Side of the obſerved Field. 
Then applying your Parallels along Line 2, 
transfer it to B, and draw BL, upon which 
ſet off 555, repreſenting the ſecond Side of 


the Field. 


In like manner transfer Line 3 to Point L, 


where draw LM, in Length 430, which re- 
preſents the third Side of the Field 


Again applying your parallel Rulers to 
Line 4, transfer it to M, where draw MN, 
in Length 364, repreſenting the fourth Side 
pt the given Field. And 
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And thus transfer Line 5 to N, ſo draw 
NO, in Length 293, equal to the-fifth Side 
of the foreſaid Field. F 

Further, Applying your parallels to Sino 6, 
Welk it to O, where draw O P, in Length 
530, equal to the ſixth Side of the. forefaid 
Field. 

em. Transfer Line 7 to P, ant devine PQ 
in Length, 475 to 1 the ſeventh Side | 


of the obſerved Field. 


Laſtly, in manner aforeſaid transfer Tine 8 
to Q, and draw QA, which cloſes the Fi- 
gure ; and being meaſured gives 499, -equal 
to the Length of the eighth and '1dſt Side 


of the given Field, which infallibly proves 
Fig. 2. to be an exact Plan of Fig. 1. the Plot 


ſarveyed, which was required; the reſt by 
Inſpection. 


Of a Piece if Ground, in Length any Numbar 


of Roods ; I demand what * of Roods 
in Breaath makes up one Acre thereof. 


H E Rule is, divide 160, the Number 
of Roods in one Acre ſquare, by its 
propoſed Length, and the Quotient will give 


the Breadth thereof. 


For Example: Suppoſe a Piece of Ground 
to 10 es, were 32 Roods in Length, | 
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I demand how much thereof in n Breadth is 
required to make one Acre. 


OPERA TION. 
| # _ 
ee "= 5 Roods facit. 


| "Therefore 5 Roods in Breadth is equal to 
that Field, or Plot of Ground, which is 32 
Roods long; ; or, which is all one, a Field 
of 32 Roods in Length, and 5 RS in 
Breadth, is equal to one Acre. „ 
|. on, if you. multiply 32 Roods by 5, 5, you 
ſhall find 160 Product, Ver Number of Roods 
in one ſquare Acre. 
32 
1 


160 


And thus is the following Table 6 


where by Inſpection you will find the Solution 
of all ſuch Queſtions, 


4 


ww 4 . 1 4 
LEN. 


An EXAMPLE i the Table. 


Adiit the Field to be meaſured were 3 3 
Nes in Length, and required the Breadth 
to make one Acre. 

Firſt in the Column marked Lzn. for 
Length, find 33, and in the next Column 
oppoſite ned, under BREA D. for Breadth, 
you ſhall find 455 for the required Breadth : 
That is to 5 a Field of 33 Roods long, and 1 
433 in Breadth, is equal to one Acre. 


Another 
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p 
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eher Eunf d Suppoſe the pfeld 78 


be meaſured were 20 Roods in Length, and 


required what Breadth there muſt be to make 

up one Acre: Look in the Table for 20, 
under the Column Lx. and oppoſite thereto 
you ſhall find 8, under the Column' BRIAD. 
Wien is the required Breadth; or if you 
divides 60 by 20, you'll find 8 in the Quotient. 
But if the Length be greater than any con- 
tained in the Table, the correſpondent Breadth 
to one. Acre thereof ſhall be found Arithme- 
tically as aforeſaid in the Rule. Or take 
ſome aliquot Parts, as an half, one third, or. 


5 one fourth of the given Length, and thereby 
you may alſo come to your Purpoſe. . - © '* 


For Example: Suppoſe a Field to be mea. 


ſured were $0 Roods in Length, the Breadth 
required to make one Acre. Here, becauſe 
I find no Number ſo great in the Table under 
the Columns of Lengths, I divide 160 by 80 
and ſo get 2 in the Quotient, for the requi- 
red Breadth; or by ſome aliquot Parts of 80, 
as ſuppoſe 40, b. the half thereof, which 
found in the Table gives 4 in Breadth, and 
the half thereof, 97s. 2, is the Breadth 


quired. If 1 had taken 20, the fourth Pile 


of 80, I would have got 8 for Breadti; the 


one fourth whereof, vis. 2, is the required 


"0 as b 


Or ſuppoſe a Field to bes meaſured were 
100 Roods in Length, and the Breadth re- 
quired to make up one Acre. | Divide 160 by 

| RE. 100, 
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100, and you will find 14 in the Quotient, 


equal to one Rood, 24 Perches, and that is 
the Breadth required. Or if I chooſe any 


aliquot Parts of 100, as 20 its fifth Part, 1 


ſeek out for 20, under Column Len. and find- 


ing 8 oppoſite thereto under Column BREAp. 
I take the one fourth Part thereof, 98. 1 + 


for the true Breadth required. And in like 


manner I have calculated the following Table 


ſuitable to the French Meaſure. 


In France, the Royal Foot, or Pied du 
Roy, is the longeſt, and always made Uſe of 


among the Mathematicians; I ſay the longeſt, 
becauſe there is ſcarce a City in France, Flan- 
ders, or Brabant, that differs not in their 


Foot, and other Meaſures ; but the King's 
whole Kingdom. oa & 1 

In which Foot there are 12 Inches, and 6 
Feet in every Toiſe. Again, there are 22 Feet 
in every current Perch; although in the Pro- 
voſtſhip of Paris, one Perch conſiſts of but 
3 Toiſe, or 18 Foot. But the following Ta- 
ble is calculated according to the current 
Perch, or 22 Foot ſquare; ſo the Square of 


Foot is over all the ſame throughout the 


22, iz. 484, I place in the laſt Column under 


BREAD. oppoſite to 1, under Column Lin. . 
Again, I divide 484 by 2, which gives 242, 


therefore write it as in the Table oppoſite to 


2; then dividing 484 by 3, I have 1615; which 


I place oppoſite to 3. Again, I divide 484 by 4, 


> 9 & , 2 | 
. N : 4 2 


2 0 


AE Ap. 


„5 
"P _ 7 


. — 


* 


> * 
* * 
* , Sy Ws 
- * | 


* 
6 


7 % 
b 55 „ 


. 
+ 


> +. 2&1 
39 | 12 34 -29 16 29 | 
of 1 2 | : : 


A 4 
£ * 
; 8 


1 7 8 4 I F + + : 
ry 3 * 1 9 a4 3 
+ * 


5 — Ow +» 


” 4 — — — — — ] — Ra _ 
1 4 py 


Z 
— * 
1 * 
- 
. 


37135 | 27] 1737 | 


further, but 60 may Z 
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any Uſe. 0 


6 
inue dividing 484 by all the reſt of 


the Numbers up to 60, which finiſhes the Ta- 


| : ” . 8 85 | Gs ry 
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ht go on 
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« 54 * 
As Bx l AMPLE f the Table 


"Admit A Piece of Gloom to be 5 


were 22 French Feet in Length, and 55x 0 
what Breadth will make one Square Perch. 


Firſt, In the Column marked LN. find 22. 
end. oppoſite thereto, under the Column 


marked BREA PD. ſtands 22; that is to ſay, 


22 Feet in Length, and 22 in Breadth, makes 
one Perch; or divide 484 by 22, and you ſhall 
find 22 in the Quotient for the required 


Breadth. 


Again, Suppoſe a Plot or Field, of 44 in 


Length, and required what Breadth thereto 
will make up one Square Perch. | 
In the Table under LEN. find 44, and un- 


Aer BREAPD. oppoſite thereto, ek On meet 


with 11, and that's the required Breadth; 


or divide 484 by 445 and youll get II in the | 


Quotient. 
Laſtly, Admit a Piece of Ground to be 


meaſured were 48 Feet in Length, and re- 


quired what Breadth thereof will make up 
one Square Percen. 


Under Column Læx. find 48, and oppoſite 


| thereto, under Column BREAP. you will find 
10 f, or « divide 484 by 48, and — Quotient 


4_|_2 
Will give 10 e 


Therefore 1 ſay 10 2, Feet is 5 the NCT | 
Length, the like for all other Queſtions of this 


- Nature. Aa 
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4 Uppoſe A CDB, Fig. 1. to be the Mouns - 
tain, and the Circuit of its Baſis AB goo * 4 

85 Perches ; Which known, Meaſure the-Cireum- q 

0 ference of its Top C D, ſuppoſe 120 Perches, } 

which added. to 500, m make 620 Pexghes.,  - 


(6s * IM 

The meaſure. of the Aſcent of the Hill AC 
300, with the oppoſite Aſcent 214 Perches, 
and adding thoſe two together makes 514, 
the half of which is 257; and that multi- 
plied by half the Sum of the upper and under 
Circuits of the Mountain, iz. 310, gives 


79670 of Product, which divided by 160, the 
Number of ſquare Perches in one Acre, gives 


8 in the auen 8 1 this: 
per cigk Content: required. : Wa" 
| 15 at: OPERATION 4 941)" 


N 


But if the Hill an a moaned by Mr: 
\ - Gunter's Chain, in Place of Perches, the Pro- 
8 79670 3 would have- de Itiphed? 
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have found the Roods; ae then 
y 40, to 1 80 found the Perchęs 
8 Gk woult have ſtood as followeth 
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oval off v1 ac 
A . 
1e e 2 wa 1 A my y 
__ a Hill . 
e 


N Fig . I. of chd laſt ON AB, frail 
be * Horizontal Line required ; 5:2 
which to find, | . 
Firſt take the Ang le EAC, 40 og” then 
the Angle F B D 452.00" 1 mark down - 
in your Field 8 with the Aſcents of each 
Side, and Circuits at Top and Bottom. 
Then upon a Sheét of clean Paper draw 
the Line BL, as in Fig. 2. at Random; _ 
at'B, make the oy MB H, of 30 55 
equal to EAC Fig. 1. ib 300 2 
to AC, and from H' let U the erbeten 
lar HM. 1 9 + +45 at! das 
Alſo with 1: 20 iy he your, decimal, Scale, 
with one. Foot in H, deſoribe the Arch. O3 
but becauſe: the Hill is higher Ae than at 
D,;; bring C and D to a Level, by placing 
the;Picket DG Pig. 1. with its Top juſt in 
a Level with 80 So. will DG, be 35 in Length; 
which likewiſe mark down in the Fiel 
Book. Draw H I in Fig. © 2. parallel to MN. 
Let fall the Perpendicular IN, then from 
IN ſubſtract IK equal to D G, and there 
will remain K N, draw K L the Slope of the 
BD: Which meatured will be a equal to. 


How to 1 70 


Thus 
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bor Brapls: Fer Fig 1. be this Pier e 
Ground to Be ſurveyet as Fellrechf With 


55 

ok up Fo for the Length BL 
dal ts AB, %he" Hofontal Line of the 
Hill Fig. 1. Which was aa 
foid yr EI. ELL T maß Bak hat rub 25 5 ww 
801 hall conclide: this Teeftiſe by 1 da ing A 
Proof of the whole Work; Which is, itt ren=- © 

g u Pa aper a true ane exact Plan Ut 
any Plot of Ground faryey ed in the Fields. 


ment” take Jour firſt Statfot at B, 
ere directing your Sights to A And . 


draw along the Edges of the two Rulers the 


Lines 1 and 2, fig ye „the firſt and ſecond 
ide, Which ? enſured With the decimal 
*hain, is found in Length 412 for the f 

Side, and 193 for the ſecond. Which done, 

Remove your Station to C, and fre m 

thence directing your two 'Sights, the on +0 

B, the other to D, draw the Line Werben 2 3 


Which meaſured with your Chain, is i Legen 


288, for the third Side. 
"Remove" now your Station to D, and thirs . 
directing your Sights, che one upon C; the 
other upon E, draw the Line upon the Inf - 
ment marked 4; which meaſured” as afore- | 
ſaid gives 293 for the fort Side en Hr 
Remove again your Inftrument to E. , where 
direding your Sights to D and F, draw upon 
vp 5 — MY 1 your 


and NL 150 0; . all which 1 9 885 fs E 1 


** * . 
3 


v | 1 
* Os aw 


your Inſtrument the Line 5 ; which. meaſured 
with the Chain gives 192 for the Length of 
ia, eee bn cr pt 
Remove your Sation again to F, where 
other upon G; and ſo along the Edge of the 
Ruler directed on G, draw Line 6, which 
meaſured by the Chain gives 262 for the 
Laſtly, Removing to G, direct your Sights 
the one upon F, the other on A, the firſt 
Station, and ſo along the Edge pointing to 
A, draw upon the Inſtrument the Line 73 
ind that meaſured with the Chain ; gives 
289 for the Length of the laſt Side; all which 
Sides, each in their due Lengths, being di- 
ſtinctly marked on their reſpective Lines upon 
the Inſtrument, or Paper of Obſervation, re- 
mains only (by Help. of your parallel Rulers) 
to transfer thoſe Lines to ſome other con- 
venient Place on the Paper, and thereby form 
the exact Plan of Fig. 1. the Field or Plot 
of Ground which was ſurveyed; to perform 
Which do as followeth : _ 1 oy 


Having taken down your Inſtrument, and 
unfolded the Paper of Obſervations, lay the 
Edge of your Parallels to Line 1, and fo 
transfer it to any Part on the Paper at Op- 
tion ; but here becauſe I have Place enough, 
upon the ſame Line prolonged I draw the 
Line AB, Fig. 2. and from the Decimal 

Fn Scale 


1 1 n 1 SW "HR - 
* 


interſects Line 2 at 1; and from the Point 1 


”) 


Seals thenkts-atnicuc;/ PUKE 413, en 
I terminate the Length -of At B, repreſenting 


the firſt Side of the Field; 1 
Flere looking to the Figure & the ſurveyed 


2s , (which you ought to have byyou upon | 


aper apart) obſerve to what Hand you | 


whe in going round the Field; and ac- 


cordingly with your parallel Rulers applied 


to Line 2, transfer it to Point B, and o 


draw Line BC; ; to which (from tho _—_ 
Scale) give 193 for Length. | | 

And now we are to prove the Work as 
we go along, and for that End, upon the 
Paper of Obſervation, prolong Line 1 and 2 ; 


till the Interſe& in H; then from H, deſcribe | 


the Arch comprehending that Angle, which 


ſhall be equal to Angle B. 


Then with your Parallels as aforeſi ld 
transfer Line 3 to Point C, and draw CD; . 


on which (from your Scale) ſet off 288, for | ® 


the Length of that Side; and upon the Pa- 
per of Obſervation prolong Line 3, till it 


deſcribe the Arch comprehending that Angle, 5 


and will be found equal to that at C. 


Again, with your Parallels transfer Line "= 
to the Point D, ſo draw D E, to which give 
293, repreſenting the fourth Side; and as 
aforeſaid prolong upon the Inſtrument the 
Line marked 4, and it will interſe& that 
ee 3 in the Point K; from which deſcribe 

„ the 


n r — —— 


4 * * — 
- 


"1-73. 


=D Arch 1 the Angle at © K, 1 


which ſhall” be equal to Angle D. 
Further, from your Inſtrument in manner 
aforeſaid, transfer the Line 5 to Point E, and 
draw E P, in Length 192, for the fifth Side. | 
Next upon your Paper of Obſervation. prolong 
Line 5, till it interſect Line 4 at L; and 
from L deſcribe the Arch comprehending that 
Angle, which ſhall be equal to that at E. 
Proceed yet in transferring Line 6 to Point 
F, and there drawing FG, make that Line 
in Length 262, repreſenting the ſixth Side 


of the Field; and fo prolonging Line 6 till 


it interſe&ts Line 5 at M; from thence de- 
ſcribe the Arch comprehending that Angle, 
will be found equal to Angle F. 

Laſtly, Transfer Line 7 to Point G, and 
draw AG; which meaſured upon your 
Decimal Scale here annexed, is juſt 289, as 
found upon the Field by the Chain, proves 
the Work to be true with the lofallibility 


of my Inſtrument. 


But yet for a compleat Illuſtration, pro- 
long upon the Paper of Obſervation Line 7, 


till its Interſection of Line 6 at N, and from 
that Point deſcribe the Arch comprehending 
that Angle, which ſhall be found equal to the 


Angle at G. 

In like manner if you prolong Line 7 upon 
the Inſtrument, it will interſe& Line 1 in the 
Point O; from which deſcribe the occult 


; Arch comprehending that Angle, Which mea- 


ured : 


* 
5 - 1 
„5 FS | 3 „12 „ f 
| | _; | 
- 1 a 9 * - 
. $ 1 f N 5 » * 
* kay 4 - - : . 
i % 43 4 2 > / 
5 * 
3 = 8 | „ 7 
x 2 a* ks . d ! Fe 1 . 
18 8 he | a - 5 5 * 
5 7 <q 
* * 2 * 
0 \ " 
$ „ i * & ? 2 
* * 4 = - „ * 
8 e $ * , . * . 
o 4 . 
£ # * : 9 * 5 ? a * 
# , L . bo — - * 2 
4 4 49 + 2 - . * 5 *. 
. * 
0 "IR - 1 * < . 
8 4 6 * ; « - * 8 
®* 4 . * * * . 
* * 0 „ 
, 4 * / 
» 5 „ FS by 
. * 4 C . 
* . * OX I 4 . 4 5 . 4 
4 b " 
on o 
- _ * * 
# 4 2 = LY 4 
7 1 * 
„ oy . 
2 k > 
* - « 3 2 «a1 4 
* „* . . 
* 0 < : : . : * - — 
U * as 9832 . 
U [ . 0 * 
p ' 
o : y U 5 N 22 2 a 
[1 * * . Ls 
6 , — & * . * 4 
p 0 » 4* * T I * 
Vs. 4 * * yl . 
( WP 
s *% f , 3 T 4 
=... PI OY 2 # * 
* „ we . . 1 * — o 
. , - 1 N . 1 + Eos 
— » o * . „ * 8 
4 * . * G * » 
+ o - . * . ”% 
p Ay ——ñ— — | — 2 2 P 5 * % by 
3 8 ; 7 "I 8 a 5 
» 4 * » o 1 3 
. 4 h > ** 
| 5 . * 1 Ly 
« . 5 ; 8 
1 t . 10 * 
© 4 : . hy . . * * 
$ 0 i 9 0 4 ? al 1 2 
4 [1 # 4 - * - — . * x * 
x -< ? 
: * [1 * * ; w 7 
* 8 r 1 bl 8 ? 2 7 1 2 : 
* 4 bk. of - 7 ? . ** 0 4 
I 158 * 9 s , & 
. / 7 . DS. *4. $5384 - 
* A * - 4 1 * — 
z { \ , 
5 4 . * : ; * 
£ ” a A * [4 by 
- : * ** . 
” * * - 
5 * * = * i 6. 7 
a e Por - p \ : ? 
" 3 : N : . . 4 | ; 
j « - 3 — SEA } - 4 5 4 v7 j 4 
x * * th 3; — £ * . 
: 1 ET J ; 2 L 1 8 1 
[> — o N . 3 * = 
4 * 1 4 s 7 , - 8 = p y : * 9 
1 "OX by 8 ö » a FLAME tC - * $a Ds £ , * $7.7 
4 — A 5 4 : 7 
* 
; . . " * . - 
TR WR , ox p 8 ; £ 
* * 1 . 
. e , . 4 
+ * # 
; * * 4 1 A f * » of > 5 N 
4 * - n = . * ; ” 
5 * . \ 2 F ; 1 i 
* . 2 4 
* X * » 2 2 . * v2 * 1 
a4 2 — 7 * 
. - . { py 
* * 4 * r. * 8 „ T * 
% 
* 7 . bo 4 'n - * 
x ; 1 þ 
S 8 D 4+ 9 on. a * 0 . » * 
I 7 39 . : 2 * * * * | * A * ; 
* 9 0 . * 
*4 = 
4 0 — * 
2 * * «4 * % % LOL 
> Fx p o . , 
* 5 - 1 5 ; — * - 
N N . * . * * FO 5 
h * 5 > 8 A N — 
q 1 
a 1 4 *s y 1 * * : 
* * 7 . 
4 * 
\ « - . 8 34 » : 
v4 > 2 8 * , - . * 1 8 X 
"> 1 * : 5 9 8 þ . . ' — | IF * * - oy * 
1 8 0 * i 1 7 : 7 78 5 * * 4 . * - v 
þ 4 9 4 0 5 . 2 * a 7 x Y 5 3 boy 
J ; — — , o d 3 # Ps , z h > * 
L 1 f . 1 = 0 . * 8 E . - « 4 N : N a x * 
9932 TH |  RHINL. 00 | 1 N 
* 5 1 0 5 « 5 d 1 
= 5 ». - . 8 0 * # pinoy 6. 1 C , e a 6 + : * 
FI - g — , . $3 , : 7 4 * "he « * , 4 F 1 
FJ * 5 > / . ” : g 4 ; . - 1 - : 6 5 N . * © a 1 > 
* % — f08 3 6 FY 5 * 1 * 38 - : 4 4 3 
. z W 1 1 1 2 » F . . k 5 
2 er F. 7 — . | ö 
. 1 - 
1 9 - | ; i Ft 
| 924 7 = » 1 1 1 4 
| 1 * Y » ” — 
- ' * 3 1 1 * — : 14 
| L.. 1 1 N _ 7 1 - * Fe 2 
g 1 28 * _— i. — 9 W 4 7 7 > I 9 
. Y T 11 ; a ” £ 
x 1 1 . 4 g F 5 * 1 
4 4 7 1 * * J * 
* > * i |; g * , 4 
T. 1 — 4 1 „ ö . — — | . 
1 - x 
as 1 a 4 ; n 7 Fe . G k 
1 th. — 1 1 4 Py 9 * * 1 
1 . — — N a "4 
Cal a oof 8 14 ” 1 f 
4 x A” « 2 * P - U | - & 8 8 0 : 
— — = , - 1 *—Y 67 
: i "= 5 #1 * F * 1 A . x 1 
* , = _ 4 * 2 4, ve ig s — - 7» 1 * \ % : 1 
1 J - * 2 3 * - 
* 6 1 22 3 1, ö 7 * a. by * *. ** — * 
by - } * FR. * 1 8 s * u . . * * > TG . a * k 
\ 8 6 1 eg . . . ; - LINGO" ag wu atone no Sehitls i Gone er env * * — — ö 
N - - © -> * - * * —— > ape - — by ; 
—— — 8 * * $ 
4 — 
* . . 
= * . 
. - „ 4 
* . 
. , % 
oo 4 mY - 
k 8 * 
- 1 . 
4 
\ N a 
% 2 . — 
* „ * . 
= * * - 


— * * "Y * * 
* **. „ EE 
10 ” 
! 5 
— — — ©; 
© — — % —U— — — * ” — 1 = 
. S I "> 
w 5 4 
* * 
0 4 
: 
X . ; n 
OX * - * 
5 * 
a : : % 
— * * = 
. 
o N * * » 
* % 
ws. * ; 
* 9 4 5 
* . «IX 
, , 
3X2 * — * 
* 2 * 
* * — v we * 2s 4 Ps. 
8 - 
” . — - 
: * 
<4 * 
— wy — © * 7 


- q a 1 "# 
x ” 228 * * 3 
X * 3 2 
— 2 X * 
1 00 


by 8 S 
. } _O IC 
— RK ” 


S - $4 3 A 
2 _—_— 5 8 „ 
* - 0 wr * i oor * 
— S 44 "M4 "TIT 
2 1 x : = aw 
% 8-4 + 4 
5 pt 
8 3 "I | 
% 
# 
4 
1 
* 


? * 4 


THE INSTRUMENT, OR PAPER 


o 


7 - * * 4 . E 
. . : : > 
* - * * —_ 
., D 5 
"ps - 
Q CE DE 
- 
N . * 
oo 
. na — 
. 
- 1 * 
- . 
7 . 
. F —_ 
. 1 7 . 
- 2 — 
* - mu 3 7 * woah a 
8 4 
" EF : WW 4 
n= — — — 
* - þ. * 
- . * 1 = 4 
» : %'s . 
* * ® * 2 7 ” 
* © . — . 
o % 
* ? % * 


„ 
. 


; gn 99 Py 


-_- 


ſured will be found equal to the Angle 
at A. . | 
So giving vo this for a a practical and 
demonſtratiye Proof of the Whole Work, 
I. hall need no longer to inſiſt on this. Syb- 
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ue in 
Ie to. the given Plane. bb 561 
Y this Propoſition the 3 may 
5 avoid the Trouble of throwing many 
5 angular Figures into ſeveral "Triangles. agifors 
merly, in order to caleulate the  ſupprficial 
Content, as ſhall appear by che lein 
Operation. 118 302 
PFirſt produee AL; one- of the Sides ak: the 
given Figure, to any convenient Length, for 
the Baſis of a required Triangle, which ſhall 
be equal in Superfice with the given Figure. 
_ --, You may begin the Operation either on the 
right or left Hand of the Figure, as Bere I 
chooſe the left, where I ſee the firſt ſalient 
Angle is ABC; therefore from A and C, the 
extream Points of its Legs, I apply my Pa- 
rallels, and from thence opening them to B, 
the ſalient Point of the Angle, 1 interſect the 
Balis at a. 

Secondly, Ban a, the Point laſt Ms” and 
D the next ſalient Angle, applying the Edge 
of. your Parallels, open them to C, the en- 
tering Angle, and the Edge of the Ruler will 
cut the Baſis at b; then from b, the Point laſt 
found, and E, the Angle next to be handled, 
laying the Edge of your Parallels, open them 
to. 1 * thus vou U interſect the Baſis at c. 


as — Thirdly, 


| Lures to one Triangle, 


= "4 883 N "2 ypc. Sed * * TIE Þ : a R N 4 * & '6 
q 34 * * 8 * 2 5 by iy 
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n ” X 
a.” _ 
"23" AB 
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A - 1 4 o 
4 a 
; . . 
. 


Thirdly, 8 c, 1 Point laſt found, 2 
ng yk Edge ,of your Rule 
Angle now in its Tour to be ma 
fo. opening them to E, the laſt entering Angle, 
will cut the Baſis S in the Point d, draw the 
Line d P, which is the left Side or the re- 
pres Trian * + 
Now * tho right Hand Side of the Fi card. 
Firſt, As in the left Hand Operation, lay 


> _ "—" 


* . - 9 
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5 [] 
Ns and 


the Edge. of 5 ae Parallels from F. to I, the 


Extremities of the Legs of the Angle at K,. 
and from thence opening to the angular Point 
K, mark the Baſis at'f; then from f, laying 
the Edge of your Rulers to H, open N 
to I, fo ſhall you interſe& the Baſis in 8. 9952 
. Secotidly, Your Edge laid from g "t6 6G; 


open your Parallels to H, and you will Tue 


the Baſts 1 1n R. 15 z "bazH * # 5 
1: Thirdly, From bi; the Point laſt found? un 
EF; laying the Edge of your Rulers, open them 


to the angular Point G, and J will cut” the 


| Bak 1 in k. T 
Laſtly, Draw whe Line Fk; and it gives 


the revjuired Angle d Kk P, equal in Superfies 


to the given Figure. 
The Demonſtration of this is ved 000 
the T heorem in the firſt Book of Euclid. 
that Parallelograms and Triangles, Having 
the fame Baſis, and between the ſame Parallels, 
are equal. 
So that the Superfice of this ePrientle: dkF; 
being taken after the ordinary Way, whoſe 


Baſis 


f Fe 


by 


FGHIK be given, to find a Triangle equal 
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Baſis dk -is 528, and ated EM 227 
of thoſe equal Parts; ; Fhercof AL, the Se 

of the Figure hath 146 x; will be found 125300 
equal to the whole $\ rg of the given 
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Figure, as . Annex 


Ae Ehnplg It th Plane ABCDE 


thereto in Superfice, do as followeth. 
Firſt, Prolong the Side AK to right and left 
at Pleaſure ; ; then from A C, open your Pa- 
rallel Lines to B, and cut at O, from OD open 
to C, and cut at N, from NE opening to, D, 
eyt at L.; and from LE opening to E cut - 
5M; dray. FM for the left Side. of he re- 
quired Triangle. | | 
;» Secondly, To find the right Hand Sinton 
K H, open your Rulers to I, and cut at Rʒ from 
to g, opening to H, 2 at P, and. from PF 
| opening to G,,.cuts At Q. draw, FQ; and that 
the left Side required: So have you the 
Aeg MF Q, equal in Superſice >a WP 
given Plane, which was z 7 
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Or thus, from AC open vo, Parallels to 
2 and cut at M; from MPD opening to C, 
peu will cut at E, draw LD, fer that is one 
of the Sides of the required Friangle. up 
Now to find the other Side from HK, of 
your Parallels at I, and cut at P, from 
opening to H, cuts: at N, from NF opening 
to &, cuts at O, draw OD; and parallel to 
that draw FG, and: it will cut in Q. Laſtl 
Draw Q, for that is the Hypothenus of tl 
Triangle L DQ, equal in Superfice of the 

above given Plane, which was required. 
Another 
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: 10 ve this Prope tion; firſt pr 1 
8 prolong the 
Side AF, on right and left at Ws 
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Den hen ye 
rallels to B, and you 7 a he DD 
at I; draw ID foro one of the Sides of the 1 


i; Triangle; and to 
opening your Par 


Plane, w was required, \” 


* ” a a * ** * 8 y 
- __ 9 3 2 6 
. 2 99 
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0 A @: 2 bpetling your ps malle Rulers to B, 5 


cuts at H, ſo draw HC, one of the Sides of | 3 
the required Triangle, and to get the other | 
From DF, opening your Parallels to E, cuts l 
. draw CI, and parallel to that draw DK, 20 


which done draw CK for the other Side of the | 
Triangle, HCK, equal 10 2 8 with the 
iven Plane, which was PD | 7 
Or as followeth: Fro our Pa-= | _ © 
open your Parallels t E, and you ſhall cut 


in the other, from FD | 
E, cuts bt G. Laſtly, 

drawing DG, gives thè other Side of the Tri- 

angle ID GV equal in Su rfice 1 the given 
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"paſs, to deſcribe all: Sorts of 'Parabola's ſhot 
From the 8 of any Degree in the 
e Sis Majeſty's Gunners in the TowzR. 1 


OR Example : Loet it be required to 
deſeribe the Parabolick Shot from 
the Elevation of 45 Degrees, the 
TX 6 _ fartheſt Flight pag cn or utm 
andom, ſuppoſed 100 equal Parts. Fig. 1. 
Draw AB, to repreſent .-the Horizontal 
ine, and furtheſt Shot, conſiſting of 100 


Fog 
%. 0 


LS 


* uu , i 
2 8 5 
* 1 % 
* a j 
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en Parts, the which divide and number off 
s you ſee; from the middle Point thereof 


er the Perpendicular NP, with the Semi- 
diameter NP, taken equal to BN; from N 


deſcribe the Semi- cine AP, * divide it 


into 45 Degrees ; which done, from B 1 5 


ing your Compaſſes firſt to 28, then to 38: to #3: 
laſtly to 38; deſcribe obſcure Arches, til they 
touch the Horizon, will thereupon denote the 
Length of the Flight of the Bomb or Ball, 
We from the Elevation of any of theſe De- 
grees: As the Arch of 43 falling in the Point 
O, gives near 87 upon the Horizon, for the 
Length of its Flight BC, and the like for 
all the reſt of the occult or obſcure Arches. 
Now for the Parabola intended. 


From R, half NB, make the Angle NRO 


of 45 Degrees, giving NO for the k of 
the Parabola; from N up to P deſcribe any 


Number of Lines you pleaſe, but all parallel 
to AB, as in this Example 10, marked on.the 


right 1, $2.06 THe 
Take the Diſtance SP in your Compaſſes, 


and with one Foot in N (now your Point of 


Equality) touch the firſt Parallel on * 
and left, in the Points II. Again, with the 


Extent TP, from N as aforeſaid, touch. the 
' ſecond Parallel in the Points 2—2: Se with 
VP from N, touch the third Parallel in the 
Points 3—3. Laſtly, with the- Extent XP, 
from N as aforeſaid, touch the fourth Parallel 


in the Points 4—43 and thus have you all · the : 


Points required, "eg if you trace along 


from 


ear +» Ke n e wa a2 


wo ' 6, & IAkA _- 


” ww TS wY%©T 6 m 7 DN” — Www 8 Ws 


(3). 


rom point to Point with an unſhaken Hand, 
you will form the parabolical Line AO B, | 
which was required. Fand if you draw the 
obſcure Line PB, it will be parallel to O R, 
and a Tangent to the Parubols | B O A. 


h U. To deſcribe the Parabolick Shot Haw F i . 


Elevation of 30 and 60 Degrees. 


Divide BC the fartheſt Flight thereof into 


two equal Parts at E, where raiſe the Perpendi- 
cular EF; from H, half EB, make the Angle 


EH D of 60 Degrees 5 * — 'the Angle EHK 


of zo', its Comp. giving EK for the Diffe- 


rence of the e 14 ED the Height 


of the Parabola. 


From D, ſet the Difference of the Parame- 


ter to F and G; Which done with the Extent 


1 F, ſetting one Foot in G „(now the Point of 
Equality) with the other touch the firſt Pa- 


rallel on right and left, and mark the Inter- 


fections thus Again, with the Diſtance 


F from G, mark the ſecond Parallel on 
right and left * . as the former. Then with 


m F from G, mark the third Parallel as afore- 
faid ; and with 2 P from G as aforeſaid, mark 
the fourth Parallel: with the Diſtance w F from 
G ; mark (as formerly) the fifth Parallel with 
F from G; mark the ſixth Parallel on 


right and left, Laſtly, with the Eten 8 


from G, the Point 57 Equality in manner 


aforeſaid, mark the ſeventh Parallel A 


right and left, ſo have you all the Points re- 
ks 2 | quired; 


181 


quired; which as aforeſaid 10 ou draw with 
an even Hand, you will have ad the Pa- 
rabola C DB required, . from the Eloyatiop 
of 60 Degrees. : | | 


* 
CER 


II. To deſeri be the + Paratolick Shot we the 


| Elevation of 30 Degrees. 3 
Set ED from E to M, and EK from E to 


I, draw the obſcure Lines HM and HK; ſo 


are the Angles EH M, and EH D equal; draw 


now the e Line HI, ſa is the Angles 


EH K and EHI equal. 


Lay the Diſtance EI or EK, 7+ M to 1 


L; ſo is L the Point of Equality; then with 
the Extent m F, from L, mark the firſt Pa- 
rallel on right and left as formerly. 


Laſtly, With the. Diſtance F, with one 


Foot in L, with the other as aforeſaid, mark 
the ſecond Parallel, ſo have you all the Points 


required; which tracing with an even Hand : 
from Point to Point, deſcribes: the Farabole 


CIB required. 


w. To adferite the Parabola as 70 0. 20 | 


| Degrees. eben bi 


Upon the Point 1 half its fartheſt Flight, „ 


half Bz, erect the Perpendicular m prolonging 


it below the Horizon, at pleaſure; from Y. half 


Bu make the Angle zYv of 70 Degrees ; and 


the p Angle, AYE of 20 its CoM: giving. ; 
| rf.) Or 


3 J TIER ˙ -m ˙˙ ] . . . . Bo + JS (@ wu A py * 


ha 


1 EY RT UY 


for the Height of the „Nele and r for the 
Difference of the Parameter. 
Erom & ſet the Difference of the Paramintes. | 
to S and 43 ſo is à the Point of Equality, 
and S for the Top Point: Now placing all one 
Foot in p, extend the other to the Top Point 
S; and with that Extent ſetting one Foot in 
a, the Point of Equality, with the other in- 
terſect the firſt Parallel on ae and left, 
which as formerly mark thus Again, 
with , from @ the Point of Equality as 
| aforeſaid, interſe&t and mark the ſecond Pa- 
rallel : Item, with 6 from 4: Interſe& as 
formerly the third Parallel : Alſo with 2 
from à as aforeſaid, interſect and make the 
fourth Parallel on "right and left; with a 
from 2 the Point of Equality, touch and mark 
the fifth Parallel with ; from à as afore- 
ſaid interſe& and mark the ſixth Parallel with 
5; from à interſect and mark the ſeventh 
Parallel. And laſtly, with G from à inter- 
ſect the eighth Parallel on right and left; 
marking it . in manner aforeſaid; ſo have 
| you all the Points required; which followed 
with an even Hand from point to point, leaves 
the Impreſſion of the Parabolick Shot from the 
| Elevation of 7⁰ Degrees, en, was required. 
v. 47 drferite be Parabolick Shox from rhe Ele- 
e dation of 20 Meh 10 
2. "IO! 28 220202. N Der N 
Make m 5 esd ee and 1 3 to 
ra; ſo have * u W for * Height of the 
= Pa- 
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„„ 
Parabola with the Angle ZY b, equal to the 
Angle nx, and the Angle à M equal to Thor 
Angle uv. Set z W, or 14, from þ to d, 
ſo is d, the Point of Equality. Now placing 
one Foot in p, extend the other to ; and 
with that Extent, with one Foot in , the 
Point of Equality, touch the firſt Parallel on 


each Side marked thus. which are all the 


Points neceflary, whereby as aforeſaid to de- 
ſcribe the required Parabol Z WB: But in 
caſe you think the Diſtance 7 p too great, 
you may draw an intermediate obſcure Pa- 
rallel Line, whereby you. may find the two 
other Points.. on right and left, the one 


towards Z, the other near to B, which will 


be helpful in deſeribing the Parabola, which 
you Il find in the Practice. ed} 


VI. To deſeribe the Parabolick Shot from 80 and 
10 Degrees, and the like for all others. 


From e, half its Flight BF, erect the Per- 
4 1 e k, and prolong it downwards at 
 Difcretion. On the Point g, half Be, make the 
Angle eg! of 80 Degrees, as alſo the Angle 

4 ge of 10%. its Comp. Lay qe, from & to I, 

ſo have you e/ for the Height of the great 

Parabola, and e for the Height of the little 

one. Set the Length eg, from I, to & and n, 
giving / for the Top Point, and m the Point 

of Equality ; which done proceed as former- 

ty, oz. by ſetting firſt one Foot of your Qom- 
pals in 8, and extending the other to E; and 


Jet ; > S-- 


with 


( 


with that Length from n, the Point of Equa- 
„ touch and mark as aforeſaid the tirſt 
Piraliel on each Side thus „then with 

L/ as aforeſaid, from m the Point of Equality 

mark the ſecond Parallel with di, from mn 

mark the third Parallel with % [ from mn 
mark the fourth Parallel with ©/ from n 
make the fifth Parallel with h /, from n mark 

the fixth Parallel with E from mn mark the 
ſeventh Parallel with A from m mark the 

eighth Parallel. Laſtly, With the Diſtance 
m! from mn, the Point of Equality, (as hitherto 
done) — the ninth Parallel on both Sides 
. SO have you all the Interſections 
neceſſary, whereby to deſcribe the required 

| Parabola FI B, by following from point to 
* point as in the foregoing, and its done. 


50 vn. To deſerite the Paratola of 10 Dara 
Compliment of the former. 2: uh 


Make en equal in Length to ed, draw 
g and gl, giving the Angle egn equal to 
g, and egl equal to the Angle eggs from 
# lay off the Length eq to þ, and that is 
now "a Point of Equality. And now 2 
cauſe the Point I, denoting the Height of 
the required Parabola, is (by far) not ſo high 
as the firſt Parallel, betwixt I and the Horizon 
you * draw an intermediate obſcure Pa- 
rallel, from the Interſection of which, with 
the Lune , extend your Compaſſes to the 
Tep * 45 und with that Diſtance ſetting 

F 4 one 


18) 


one Foot of your Compaſs in 5, the Point 
of Equality, mark the obſcure. Parallel on 
each Side thus Laſtly, Following 
from the Point F to B, touching the ſaid two 
Points . I. you will have left the true 
Impreſſion of the required mene wow: = 
done. 


Any Parabola being. 2 to fond — —. 
"Degree of the Lua rant # Was 1 
The which to ſolve, 0 (alle ſuch like 

Queſtions, divide firſt the Baſe of the Para- 
bola into two equal parts, where raiſe a Per- 
pendicular, as ED. in the foregoing Parabola, 
from the Elevation of 353; again divide EB 
its other half into two equal parts at H, from 
which draw HD, fo will you have the Ang le 

| (FEHD, which meaſured on a Line of 5 

will give 60 I for that from which the 

en Parabola C - DB was dnl 


Ha by the re! Gives: 10 a ne the 
Length of all the Flights, ſhot from the 
" Blovation x an y agony: in the gen 5 
Eünmple: "A Suppoſe firſt! it were e 3 
to know the Length of the Bomb's Blight, | 
made from the Elevation of ro Degrees. 
Firſt know, That the Sine of double the 


Þ Angle of any Elevation, gives the true Length 


of the fartheſt Flight of the Bomb or Ball, 
< if the Elevation be under 45 Degrees, cal 
= 5 led 


(89) 
led umbra verſa; but if the Elevation be above 


45 Degrees, then called umbra refta, the 


= Sigh of double its n | Sies the Tesgth 
of the Flight. 


So in this Example, ki the Flight of | 


10 Degrees is required, ſee in the Book of 


5 natural Sines for the Sine of 20 Degrees, 


double the Angle of Elevation, and you will 
find 34.2 for Sh Length Bf. 

If * Flight from the Rewe of 80 
Degrees had been required, it would give the 
re becauſe 20 Degrees twice 10 its Comp. 
ſought for in the Book of Sines, gives 34.2 
as before; which meaſured on the Horizon 
AB, will be found exactly to agree. 


Ag ain: Let it be required to find the 
1 — the Mortar- piece will throw the | 


Bomb, from the Elevation of 30 Degrees. 
. According to the foregoing Rule, find the 
Sine of 60 Degrees, doublè the Elevation, 


and you ll have 86. 6 for the e Length 


or BC. 


But if the F Flight + 80 the Eleva- 
tion of 60 Degrees had been required, you 
would have found the ſame Number in 


the Book: of Sines, becauſe yon would have 


ſought for twice 30 Degrees double the Com. 
of the Angle of Elevation. 


Nove ſuppoſing this furtheſt Shot Roth the 


Elevation of 45 Degrees, to be 50 Toyſes, or 


. equal Parts, 1 demand how far that Mortar- 


180 


piece, with * [fame W * of Ball, and 
| Quantity *% 


1 = * * — * 
x * 
1 . 4 
. 
- 
” — D, . J 
[4 


Quantity of We will chrow hor! Ball from 
the Elevation of 30 ess. 


- 'To ſolve this — the like Queſtions, ſay by 
the Rule of Three, as Rad. 100 to 50 Toy ſes, 

ſo is 86, the Sign of double the Angle of 
Elevation to 43 Toyſes, or equal 


the one of the required: py 7 | | 
| OPERA TION. 


100 — 50 — 86 


7 * 
FE. | 5 Q--- 
4 * ” a 5 x . » , ; x 4 k 
4 
/ 4 
> 
g F — — 


| 70H — — 430 


Again: Tue Quetion may be ſtated thus: 
* rom the Elevation of zo Degrees, my 
Mortar throws 43 Toyſes, =—_ far will ſhe 
throw from the Elevation of 45. le ? 
Anhwer, 50 Teles. : 


1 OPERATION. 
38686 . 
86 ee — 100 
100 


who 50 Facit 
886 


8 


* 


This Method of: i is Rill to be = 
ſerved, whilſt the known Diſtance or Flight 
exceeds not two Figures; but when it does, 
as in the eie Example, where it _— 

| 8 


„ 5+ ing 
* 


aa fu 


2 of thros Figures, 


the third Term of the Rule, 


Example: If from the Elevation of 45 De 


grees, a Mortar-piece throw her — 150 


equal Parts or Roods, I demand, how far 


5 Vill ſhe throw her Bomb with the ſame Quan- 


tity of Powder, from the Elevation of 20 


Degrees ? Anſwer, 96.3 equal Parts. | 
Not: Where the known Flight exceeds not 


two Figures, Radius muſt have three; when : 
the known Flight conſiſts of three Figures, 
Radius muſt have four; obſerving ſtill for a 


Rule, that Radius muſt eonſiſt of one Cypher 
more than the given Diſtance ; and that the 


third Term of the Rule muſt conſiſt of the 
. ſame Number of Figures as doth the e. 5 


Term. | oF . 
OPERATION. 


p Rad, = 1000 —150 — 642 of e danke 


ator. 8 . 1 * 


45 —_— 


a Mortar-piece throws her Bomb 
159 


Nerat of 20 Degrees. 
5 4 Laſtly, 


150 8 i 


i 1 POD if from the Elevation of 


oa. Barks - ſhe will throw the ſame 
Weight or Bomb 96.3 _— TO the | 


. * 
i 4; 
1 5 
1 — 
* 
A 2 >, = 
- : 9 


wry hit tho: firſt thies Fi- 
gures of double the Angle of Elevation, for 


. 


. 84 Laſtly, (to prove all) If "_ the Elevation 
8 Degrees, you throw a Bomb 96.3 equal 
1 Parts, or Roods, how. far can you throw the 
ſame Bomb from the Elevation of 45 Degrees? 
Tes ſolve this, ſay, as 642 the Sign of double 
= the given Angle of Elevation, to 963 its 
_ . 10 Rad. ro to 150 9 


OPERATION. > R091 280 

ue 55 > 2 A e\ * 
3 f 

642 = 963. 100 . 
Nr! brag | . 
49310 : 3 35. 1 e 
S 201 11454 Eph ficit 0 e 
We $49 is eee be eee e 

; © * , 5 N 

1 ; J ' ; 3 : ö n 
4 41 1 4 ] 5 $icg + Ka IT ie err E * 


Aer 2 Method of Aeribing atl Sorts of Pa- 
rabolas, ſhot from {he . Elevation of an 2 9 5 
in the Quadrant. Fig. * 


Suppoſe the Line AD, the furtheſt Shot 
made from the Elevation of 45 Degrees, in 
Length 50 Roods, or any other equal Parts. 
Erect the Perpendicular:AM, in Length twice 
Ab, with AD from L, half A M deſcribe 
the Semiceircle MNA, Which divide into 90 
Degrees; and AM its Diameter into 100 equal 
Parts. - ; 

0 Nom from any of the ſaid Degrees un the 
3 Semitcirele, as yy: 60: 30 and 15, draw ſtrait 

LUines toſthe Point A; ropreſetiting the'Eleva- 
| © " tion ofythe:Mottarpiece ; then from A' open- 

ing your — to each Ire -of the Diameter 
_ ls. | AM, 


. Flevs ation ; 
3 WE 1 1 fa 1 | 
N % 1 alle to AM, till 1 touch; tl | ng dro | 1 
thews. thereupon. the Length of. | the Bomb « 
25 F lig ht ſhot from its reſpectiye Elevati La : ; 1 
* "obſcure. Line S R, drawn, from 75.D AY, "Þ 


parallel to AM, touches the Horizon 1 
ſo is AR the Length of the Shot made fr om _ 
the Elevation of 75 Degrees its reſpective "als 
Elevation, which. meaſured on AM, Will be 1 
found near 25 equal Parts. 8 
Again, the Line VC, which from Eo * 
drawn parallel to AM, touches the 18 5 "0 
in C, giving AC for the J. en h, of th e.Shot | 
made. from the. Elevation of. 60 Degr Erogs, We 
which meaſured. on A M, gives about A 
upon their obſcure parallel Lines is alſo de- A 
noted the Height and Dimenſion of,” 75 
Parabola. 

But here it's proper to know, that a Bank. 
Ball, or any other heavy Body, thrown by 
whatſoever Force, in falling from a certain 
Height. in the bert Moment of Time, Falls 
x Space; in 2 Moments of Time, it will have _ 
fallen 4 Spaces, in 3 Moments it will have 
fallen 9 Spaces, and in 4 Minutes it will haye 
fallen. 16 Spaces, Oc. from whence we conclude, 

That the Fall of the Bomh is in proportion 

i its Weight, as the Minutes imployed Ly 
es £ 


. Te 


falling are to their own. Squares. A eetrats 


by the annexed triangular Table, where the-, | 
Point O is, from whence the Ko. Takes ©. 
1 | its 


{ 


« * 


its Beginning ; and from thence opp 6 the 
Bomb at 1 in the Table, it's clear it hath but 
fallen 1 Space; but being come to 2 in the 

Table, the Bomb hath fallen 4 Spaces; as 

"Re. Jou, may count by the Number of little T- 1 
"In angles, contain'd in the Superfice of the great 
oy [Triangle o 2 4, or the Square of 2 is 4. 

And being defcended to the third Point, or 
fallen three Minutes, I fay. the Bomb bath 
fallen nine Spaces, as is evident by the Number- 
of little Triangles, contain'd in the Superficies 
0 the great Triangle 039, for the Square 5 

i. 

ruh, Suppoſin ng the Ball or r Bomb to have 

fallen 4 Minutes, I fay, it hath paſsd thro | 

1 Ions or equal Diſtances, as "larly 8p- « | » 

"pears by the 16 little Triangles, making up 1 
the Superficies of the great Triangle 04 16: 
alſo the Square of 4 is 16. 


- 


— os i td 4 


The Grometrical Projettion.. x. 


And firſ to deſeribe the Parabolas ſhot in | 
the Elevation of 755 and 15 Degrees, its Com- . 
plement t e 1 

From all the erte of the diame- 
trical Arches upon RS, the Line of the 
given Elevation, draw obſcure Lines parallel 
to the Diameter AM, on which are fet off 
all the ſeveral Piſtances contained in the 


aforeſaid triangular T _ the firſt whereof 
hid 1. | 


| With 
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Wee alles take Rem che B 
meter AM, and | by” it oh the firſt 'paralleP 
ives th | 

or Langth of the Fel 7 e fe — 
: Time. . n a 
Again, in the Table? ind he. 2 45 Min. and _ 
1 will have 4 for its Square; which take 
rom the Scale AM, and” fet upon the next 
Parallel, marking it with the Figure of 4, 
1 "Then in the Table — 3 Minutes, and 

you 11 have 9 for its Sqy re: wherefore take 
9 from your Scale A . "and tay 10 upon the & 
third Parallel. | 
In like manner, for the fourth Minute, 3 
will find 16 its Square, which taken on ag 
AM, lay it upon the fourth Parallel. . +» _ 
. Now for the fifth Minute, you will find 25 3 
its Square, therefore from your Scale AM, *# 
taking 25, Jet it off upon the fifth Parallel, = 
and write pon it 25.3. and continuing this 
manner peration, till, you come to the 
9th Minute of Time, whoſe Square is 81 ; 
| you will have got 9 ſeveral Points as marked 
in the Figure, 1, 2, 32 4 55 6, 7, 8, 9; all 
which being traced from point to point with Þþ 
a firm Hand, will deſcribe the Parabolick Shot 
from the Elevation of 75 Degrees; whoſe 
Horizontal Length is AR, equal to ST, 
which meaſured on AM, gives near 25 equal 
Parts; and in this manner proceed with the 
next Parabola AEC, ſhot from the Elevation | 
* of 60 Degrees; whoſe Horizontal Diſtanes 


8 
75 a * 
. 1 8 
+ c . 
os 
. 


, 
A * wy 
3 r 3, * 
T r 
ff ,. 1 
k 3 my 


to be in ths Fg parts. r 
And the like r 1 ing 

Parabolas, vi⁊. AFD: | 
and it's done. 
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